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ABSTRACT 
 
Effective Schools for Low-Income and High-Achieving Students in Mexico 
 
Marisol Vázquez Cuevas 
 
Understanding what schools can do to help low-income and high-achieving students 
succeed academically was one of the prime motivations of this dissertation. In Mexico, 
low-income students perform in the lowest quartiles of standardized tests, and their future 
is not promising. In order to understand what factors can help low-income students 
succeed at school, I reviewed the school effectiveness and resilience literature as to 
understand the different factors that determine academic achievement of students coming 
from low-income backgrounds. Through a thorough quantitative analysis of the 
Programme of International Student Assessment (PISA) 2009 and the Formato 911 
databases, I identified the different factors that helped low-income students succeed at 
school. 
I first analyzed the student, family, and school factors that determined students’ 
academic achievement in Mexico, in order to get a general idea of what determined 
achievement of students in Mexico, as a country. Then, I went further and focused more 
on my sample of interest and analyzed the student, family, and school factors that were 
associated with a higher probability of showing higher scores on tests, even when 
struggling with a lack of resources.  
The most noteworthy finding from the analyses conducted to understand what 
determined students’ achievement in Mexico, as a country, was that academic 
performance was mainly explained by students' individual characteristics. Characteristics, 
including whether the student had a low or high socioeconomic status, whether he or she 
was in the appropriate grade, whether the student was a girl or a boy, whether he or she 
attended preschool, whether the student lived with his or her mother, and the attitude he 
or she had toward school, seemed to be associated with how the student scored on 
standardized tests. The school level variables that had a positive association with the 
students’ performance were the schools’ mean Index of Economic, Social and Cultural 
Status (ESCS), whether the school was private, and the percentage of indigenous students 
in the school. By estimating cross-level interaction effects, I found the interaction 
between ESCS and whether the school was located in a rural area and whether the school 
was a distance education program to be statistically significant. The aforementioned 
outcomes showed that one additional standard deviation of income had a very small 
effect on the academic achievement of students living in rural areas or attending a 
distance education program school. Another interesting finding is that the number of 
teachers enrolled in the incentives program offered by the government, Carrera 
Magisterial, was not statistically significant in any of my models, showing that this 
program was not effective in improving the education that middle school and 15-year-old 
students received in Mexico.  
I also analyzed the different factors that increased the probability of low-income 
students obtaining scores that were higher than would have been predicted given their 
socioeconomic status. I named these learners resilient students. I found a student’s 
attitude toward school, whether the student repeated zero, one or two or more primary 
school grades, whether they student attended a private or a Telesecundaria school, and 
the average class size of the school to be statistically significant variables. Attitude 
toward school seemed to have the largest contribution to increasing the probability of 
being categorized as resilient, almost half of a standard deviation, and remained positive 
and statistically significant in the analysis. The analysis showed that improving a 
student’s attitude toward school in one standard deviation, increased the probability of 
that student being resilient by 24 percentage points. However, it is hard to tell if students 
who are succeeding are doing so because of their attitude or if successful students have a 
better attitude because they are doing well in school. In any case, this variable was highly 
statistically significant and was similar to a noncognitive ability measure, which, 
according to the literature, includes skills omitted in most of the analyses of the 
determinants of achievement. 
One of most relevant findings of this study is that the number of teachers enrolled 
in the incentives program of the government, Carrera Magisterial, was not statistically 
significant in any of my models, showing that this program was not effective in 
improving the education that middle school and 15-year-old students received in Mexico. 
One of the implications is that the government should not consider the possibility of 
restoring that program in the Mexican education system. Preschool education, attitude 
towards school, gender, and time-spent in class are factors that highly related with the 
success of low-income students. Additional analysis and data is needed in order to 
perform further analysis on the impact that these determinants have on students 
achievement. Finally, this study revealed that Telesecundarias play an important role in 
helping economically disadvantaged students gain access to education in locations where 
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In Mexico, results from standardized tests, such as the Programme of International 
Student Assessment (PISA) from the Organization for Economic Co-operation and 
Development (OECD), generally reveal lower academic achievement for low-income 
students compared to high-income students. Understanding what schools can do to help 
low-income but high-achieving students succeed academically is one of the prime 
motivations of this dissertation. In Mexico, low-income students perform in the lowest 
quartiles on standardized tests, and usually their future is not promising. However, some 
low-income students in Mexico obtained 2009 PISA scores that were actually higher than 
the country’s mean for reading and mathematics, suggesting that some low-income youth 
performed higher than their more advantaged peers. An emerging field of research explores 
the factors that promote academic achievement of marginalized students. A seminal work 
in this field is the OECD’s (2011), PISA-Against the Odds: Disadvantaged Students Who 
Succeed in School. The present study builds upon the OECD research by analyzing the 
specific case of Mexican schools and students to provide a clearer understanding of which 
factors helped these low-income students succeed at school. 
Recent literature in the education field has also focused on analyzing how some 
elementary students from low-income families score higher on international evaluations 
than students from middle-income families all over the world. For example, in Carnoy’s 




enhancing academic achievement in Cuban elementary students, including schools focused 
intensely on instruction; schools staffed by well-trained, regularly supervised teachers; and 
a social environment dedicated to high academic achievement of every student. High-
quality teachers, high academic expectations, and a tightly controlled school management 
hierarchy were the keys to academic success for Cuban students. 
The OECD (2011) defined resilient students as those who “come from disadvantaged 
backgrounds, yet exhibit high levels of school success” (p. 22). In the present study, I 
define potentially resilient students as those outperforming or those who succeed by having 
good academic achievement in school despite being marginalized and coming from 
disadvantaged backgrounds. Academically and potentially resilient students or 
outperforming students are those who, despite facing limited resources at home and at 
school, exhibit higher academic achievement than their peers who do not experience such 
limitations. I called them potentially resilient because I do not have enough information of 
their personal, psychological and non-cognitive traits to affirm that they are actually 
resilient. The geographical focus of my study was Mexico, as a country, where I examined 
the data for low-income students who scored high on the international evaluation PISA. 
The databases that I used to perform the analysis were the PISA 2009 scores and the 
results of the National Format 911 (Formato 911). The PISA test is an international 
evaluation created by the OECD, which measures 15-year-old students’ reading, 
mathematics, and science competencies. The PISA database also includes student and 
school principal survey data and provides information on the different students’, schools’, 
and teachers’ characteristics. The Formato 911 is a questionnaire completed annually for 
each school by the Ministry of Education of Mexico and contains information on school 
resources, teacher preparation, and student body composition. In analyzing these databases, 
I used different statistical techniques to identify those students and schools that obtained 
higher results than would be expected given their limited access to socioeconomic and 




to identify marginalized populations, I used the Economic, Social and Cultural Status 
(ESCS) indicator constructed by the OECD, which includes information on socioeconomic 
status from the student questionnaire of the PISA survey. This index provides information 
on the students attending each school in Mexico and allowed me to identify which schools 
had marginalized enrollments. 
The structure of the present dissertation is the following. In the next section, I present 
my research questions, as well as describe the context of the Mexican education system. In 
Chapter II, I present my literature review, which is divided into two sections. In the first 
section, I present the different education, school, and community factors that school 
effectiveness studies have found play a role in Mexican students’ academic success. In the 
second section of the literature review, I present the different education, family, and 
community factors that the psychology and education literatures identified as the most 
relevant for helping students succeed at school. This second chapter also explores my 
hypothesis, which was that schools with a high proportion of low-income students and high 
academic performance in Mexico also had specific school, family and student factors that 
differentiated them from average-performing schools and that these factors helped low-
income students succeed on standardized tests like the PISA. In the third chapter, I present 
the methodology I used in order to perform the study. The fourth and fifth chapters are 
focused on presenting the data analysis I performed in order to answer my two research 
questions. Finally, in the sixth and last chapter, I present my conclusions. 
This study aims to improve our understanding of how schools can help low-income 
and marginalized students improve their performance on standardized tests. Although one 
of my hypotheses was that students’ performance was influenced by school characteristics, 
I found that the student and family characteristics had a larger impact on students’ 
achievement and that the schools’ characteristics had a rather limited impact. However, 
factors like the attitude of students, whether the student repeated primary school, whether 




average class size of the school, as well as the school principal’s level of education, were 
factors that seemed to increase the probability of students being resilient. 
Research Questions 
The research questions that guided the present study were the following: 
1. What student, family, and school factors determined students’ academic 
achievement in Mexico? 
2. What education, family, and school factors were relevant for increasing the 
probability of students being categorized as potentially resilient?  
Mexican Context and Background 
Over the last 30 years, Mexico has made impressive strides in educational attainment. 
However, the quality of education that students receive is still very low, and inequality is 
evident throughout the country. As a result, a gap exists between the educational 
experiences of low-income students and middle-class students. In order to better understand 
the Mexican education system as well as the socioeconomic and educational disparities that 
prevail in Mexico, in this chapter I briefly present the different aspects I consider to be 
relevant to discussing the state, political, and educational context of Mexico. I describe the 
basic education system because this dissertation analyzed data from 15-year-old students 
who attended middle school institutions in Mexico. In the first section, I present a brief 
description of how the Mexican education system is structured. The description is followed 
by a section that explains what is happening in the political arena in Mexico that has been 
affecting the educational system of the country. Finally, I introduce data on the inequalities 




becoming wider and deeper. The main objective of this chapter is to provide context to help 
the reader understand Mexican society and the Mexican education system. 
Basic Education in Mexico 
Over the last few decades, Mexico’s education system has achieved almost universal 
access to primary education for its population. In addition, the country has high rates of 
enrollment at the lower levels of the education system. According to the Mexican Ministry 
of Education (Secretaría de Education Pública [SEP]), total student enrollment went from 
3.25 million students in 1950 to 35.25 million students in 2013. In 2014, the year this study 
took place, there were 246,173 schools and 1,761,865 teachers in the country, including all 
levels of education. The public education system was financed by state (72%), federal 
(10%), and autonomous systems (5%) that were in charge of providing education to 87% of 
the total student population. The remaining 13% attended private schools. 
Even after the 1992 efforts to decentralize the Mexican education system, it remains 
highly centralized and almost completely managed by the federal government. The 
curriculum is created by the federal government, and all the schools in basic education, 
which includes elementary and middle schools (private and public), are required to follow 
that curriculum. Also, almost all of the funding that schools receive is devoted to teachers’ 
salaries. Mexico devotes 93.3% of its education budget to teacher and staff salaries, the 
highest proportion among OECD countries (see Figure 1). School principal and teacher 






Figure 1. Distribution of current expenditure by educational institutions for primary, 
secondary, and postsecondary nontertiary education for 2010. Reprinted from 
Education at a Glance 2013, by OECD, June 25 2013, retrieved from www.oecd-
ilibrary.org Copyright 2013 by OECD, 
Some of the other factors that are relevant in understanding basic education in 
Mexico are ones related to the political context. The basic education system is characterized 
by having a very powerful teachers’ union, the National Union for Education Workers 
(Sindicato Nacional de Trabajadores de la Educación [SNTE]), the largest organized labor 
organization in Latin America (Wilkinson, 2011). In 2013, the head of this union, Elba 
Esther Gordillo, was jailed, accused of embezzlement of 200 million pesos in union funds, 
tax evasion, and organized crime. However, her legacy remains, and part of this legacy is 
the fact that most of the teachers who are currently in classrooms were hired thanks to the 
control the SNTE exercised over the teacher hiring process. Gordillo’s power even 
extended beyond the classroom because she commanded the patronage of more than 
1.5 million teachers and in election times, she was able to give 1.5 million votes to her 




the power to make or break a presidential candidacy. She spent 24 years as leader of the 
teachers’ union, and the damage she caused to the education system in Mexico during those 
years cannot be erased overnight. In 2012, the current president, Enrique Peña Nieto, who 
is a member of the Partido Revolucionario Institucional (PRI; the party that governed 
Mexico from 1930 to 2000 and came back to power in 2012), announced his reform of the 
education system, including evaluating teachers to determine whether they should be 
allowed to continue teaching in public schools. Although there were some efforts taken in 
Mexico in order to start evaluating teachers and school principals, these evaluations were 
not taken seriously. The first effort started with Carrera Magisterial (teaching career), but 
the program was used more as a way to give incentives to teachers than to really evaluate 
them. Before this reform was approved, in December 2013, it was actually impossible to 
fire any teacher due to low performance in the classroom (Santibañez, 2007). 
One of the negative consequences of the SNTE was that teachers’ salaries kept 
increasing, even when the quality of the education they provided was not improving. 
Studies, like the one performed by Santibañez (2008), showed that the SNTE was known as 
a “rent-seeker,” meaning an organization whose main objective was to increase teachers’ 
salaries rather than to improve education in Mexico. Another negative aspect of the 
education system that could be attributed in part to SNTE’s negotiations with the 
government is the limited amount of time students spend in the classroom. In public 
schools, students spend only 4 hours a day in primary school and 5.2 hours in secondary 
school, which is about half the amount of time that students in countries like Korea spend 
in the classroom (OECD, 2013). This finding is even more alarming in light of the fact that 
time spent in the classroom has been found to be one of the main determinants of 
achievement on tests like the PISA (OECD, 2011). 
Santibañez (2008) also found that 41% of teachers affirmed that selling plazas 
(teacher posts) was a common practice done by SNTE. In Mexico, teachers can obtain their 




many of the current teachers in basic education earned their positions through negotiation 
with members of the union or by “inheriting” the post from a family member or friend 
(Santibañez, 2008). Even if these practices do not exist anymore, all of the negative effects 
they produced remain very noticeable in the education system, since the quality of 
preparation teachers received was not, in most cases, appropriate for good teacher 
performance (Raphael, 2008). 
Structure of the Mexican Education System 
Τhe education system in Mexico is comprised of three levels: basic education, upper 
secondary education, and higher education. Until recently, compulsory basic education 
included preschool (2 years), primary education (6 years), and lower secondary education 
(3 years). However, Mexico passed a reform that made upper secondary education (3 years) 
a compulsory part of the country’s education system. This new reform began 
implementation in 2012-2013, and all states in Mexico will have to ensure that the law is 
upheld by the 2021-2022 school year. As Table 1 shows, higher education in Mexico refers 
to all programs 5B, 5A, and 6 of the International Standard Classification of Education 
(ISCED; Santibañez, Vernez, & Razquin, 2005). 
 
 
Table 1  
The Mexican Education System 
ISCED  Program English program name National program name 
0   Pre-primary education Educación preescolar 
1   Primary education Educación primaria 
2 A Lower secondary education Educación secundaria 
2 C Lower secondary education (job training) Capacitación para Trabajo 
3 A Upper secondary education (general programs) Bachillerato general 
3 A Upper secondary (technical programs) Bachillerato tecnológico 
5 B Technical professional education (technological 
program) 
Técnico superior 
5 A Teacher's college (bachelor´s degree program) Normal licenciatura 
5 A Bachelor´s degree programs Licenciatura univesitaria 
5 A Technological university programs Licenciatura tecnológica 
5 A Specialization program (short postgraduate 
studies)  
Especialización 




ISCED  Program English program name National program name 
studies)  
6   Doctor's degree program/doctorate (Ph.D.)  Doctorado 
Source: United Nations Educational Scientific and Cultural Organization (UNESCO, 2011).  
In terms of the actual operation of the schools in Mexico, most schools that depend 
on the public sector offer morning, afternoon, and (less common) evening shifts. This 
division is relevant for this dissertation because the academic achievement of the students 
in these different shifts varies. The morning shift has higher scores than the afternoon and 
evening shifts. The evening shift has the lowest achievement because the students who have 
to attend this shift are usually the ones who have to work during the day or are adults who 
want to continue with their education. Some schools also select their highest performing 
students and assign them to the morning shift, which contributes to increasing the gap in 
achievement between the three shifts. For this study, I focused my analysis on the morning 
and afternoon shifts, since there were very few schools in my sample with an evening shift. 
Another factor that is relevant to the operation of schools in Mexico is the fact that, 
in the case of primary schools, each shift has a different school principal. Therefore, the 
morning and afternoon shifts of primary schools are actually two different schools located 
in the same building. In middle school, however, the morning, afternoon, and evening shifts 
are headed by the same school principal and have the same Clave de Centro de Trabajo 
(CCT; school code that identifies each school). Although the principal is the same, each 
middle school shift has an assistant principal who is in charge of the actual operation of 
each shift, and they can be considered the heads of the school but always under the 
supervision and leadership of the principal. 
Inequality and Poverty 
Even if Mexico has achieved the goal of providing basic education to most of its 
population, poverty and increasing inequalities remain a problem. The National Council for 
the Evaluation of the Social Development Policy (Consejo Nacional de Evaluación de la 




2012 was 45.5%, with 35.7% living in moderate poverty and 9.8% living in extreme 
poverty. Regarding children, 53% of 0-18-year-olds live in poverty, a total of 21.2 million 
across the country. Living in poverty means not having adequate access to food, healthcare, 
or a clean and safe place to live (CONEVAL, 2013). 
Additionally, rural and indigenous populations suffer from high inequality in their 
standard of living, and education is not helping to remediate this problem. Children coming 
from rural and poor areas are more likely to repeat grades and drop out of school than their 
urban and wealthier counterparts (Puryear, Santibañez, & Solano, 2012). In addition, poor 
students who stay in school tend to learn less because of the low quality of public, rural, 
and indigenous schooling. There are many other factors that affect these marginalized 
populations. For example, only an estimated 68% of the Mexican population living in rural 
areas has access to sanitation facilities, versus 90% living in urban regions. There is a 
difference of almost 10% between the rural and urban population in terms of their access to 
drinking water coming from an approved source (87% in rural areas versus 96% in urban 
areas). The indigenous populations suffer from higher extreme poverty, higher 
unemployment, higher rates of illiteracy, and a 12 year lower life expectancy than the 
nonindigenous population. Indigenous populations are located all over the country, but 
states like Aguascalientes, Baja California Sur, Colima, Nuevo León, and Zacatecas have 
very small numbers of indigenous people. The indigenous population is usually 
concentrated in communities far from the urban areas, and they have their own language, 
which includes 89 recognized languages and more than 364 variations. In total, the 
indigenous population accounts for 11.13 million habitants in Mexico. It is important to say 
that the indigenous population also suffers from very low access to education and lower 
educational attainment (4.6 years versus 7.9 for the nonindigenous population). In the 
following table, the standard of living between the indigenous and nonindigenous 




Table 2  
Ethnic Gap in Mexico), and in Figure 2, I present a map of the geographical 
distribution of the most sizeable communities in the country (Comisión Nacional para el 
Desarrollo de los Pueblos Indígenas et. al., n.d.). 
 
Table 2  
Ethnic Gap in Mexico 
  Indigenous population Nonindigenous population 
Extreme poverty (%) 68.50 14.90 
Employment rates (%) 68.00 74.00 
Years of schooling 4.60 7.90 
Illiteracy rates (%) 24.60 6.40 
Life expectancy in years 64.00 76.40 
Mortality rates 0.04 0.02 
Source: World Bank (2012). 
 
Figure 2. Geographical distribution of indigenous population in Mexico. Reprinted from 
Sistema de Información Cultural de Conaculta, by Comisión Nacional para el 




The gap between the mean middle-class student and the poorest is also evident when 
comparing school enrollments, but it is even worse when we compare the students’ 
performance on the PISA. In the following graphs, we can observe both of these factors.  
 
 
Figure 3. Percentage of the school-age population enrolled in school according to the 




Figure 4. Difference in mean scores between rich and poor students on the PISA reading 
test for 2009 (Puryear et al., 2012). 
The first graph shows how enrollments differed for the richest versus the poorest 
students in Mexico. While this difference was much higher in upper secondary and tertiary 
education, in basic education we can still perceive this difference. This gap becomes even 




grade levels lower than the richest students in the sample. Other countries in Latin America 
face a similar problem, and Mexico’s gap was similar to the one experienced by Brazil, 
Colombia, and Chile. Even without looking at the gap between rich and poor, Mexico’s 
education quality is low. For PISA 2012, Mexico ranked 54th out of 66 participating 
countries on reading and mathematics competencies and 56th in science. Mexico obtained 
the lowest results of the OECD countries. 
Public Expenditure 
In terms of public spending on education, the bulk of the expenditure goes to basic 
education. Mexico spends around 26% of its government spending on education, and most 
of it is going to basic education. However, when we compare the expenditure per student, 
we realize that Mexico is investing much more money per capita on students who attend 




 Spending per Student for Each Education Level Compared to Total Spending, Mexico and 
the OECD, 2007 
Education level Mexico OECD 
Primary 2,111 USD 15.1% 6,714 USD 18.66% 
Lower secondary 1,814 USD 12.9% 7,598 USD 21.12% 
Upper secondary 3,070 USD 21.9% 8,746 USD 24.31% 
Tertiary 6,971 USD 49.9% 12,907 USD 35.88% 
Total 13,966 USD 100.0% 35,965 USD 100% 
 
Source: OECD, 2010a. 
 
From Error! Reference source not found., it is evident that Mexico invests much 
less than the other OECD countries. This may be expected, however, given that the OECD 
countries have some of the highest GDPs in the world. However, what is more relevant is 
the way Mexico is distributing its expenditure. It is investing 49.9% of its total expenditure 
on students attending tertiary education and only 12.9% on students attending middle 




tertiary education? In a way, the system discriminates against students who can only 
achieve middle school, and it is contributing to increasing the gap between rich and poor, 
since in Mexico the wealthier classes are the ones who can make it to tertiary education. 
These differences between high and low income are the focus of this research. This 
study analyzes the factors that help explain the low achievement of marginalized 
populations. In addition, this study seeks to uncover those school factors that could help 
poor students succeed academically, even when their schools and families lack resources. 
By examining schools that serve low socioeconomic populations but have higher than 
expected academic outcomes, this study will inform the recent reforms in Mexico and 
contribute to the emerging literature on educating marginalized populations. As Error! 
Reference source not found. shows, the education level that is receiving the least amount 
of money from the Mexican government is the middle school, while tertiary schools receive 
the largest share of the expenditure, even though they only account for 7% of the total 
students enrolled in the education system (Secretaría de Educación Pública, 2013). Even 
though the enrollment rates in middle school have increased in the last years, Mexico only 
devotes 17% of GDP per capita for secondary education expenditure, almost 40 points 
below the expenditure per tertiary student. To compound matters, almost 80% of the 
investment in secondary school goes to teachers’ salaries (OECD, 2013). Therefore, middle 
schools are the target population for this study. Middle school is also a relevant population 
in Mexico, since it is at the end of middle school that Mexico experiences the highest 
dropout rates, and only 25% of the students who finish middle school will enter high 
school. 
Rationale and Significance 
Around the 1980s, when school effectiveness studies were in vogue, the U.S. General 




provide information on the extent and characteristics of these programs in school districts 
and schools across the US. This study reviews a number of research on school effectiveness 
and summarizes some criticisms made to the school effectiveness studies: (a) reduction of 
the findings to a set of specific characteristics to be used as a formula for school 
improvement; (b) generalization of the findings of studies conducted in urban elementary 
schools to all levels of schools in urban and nonurban areas; (c) the notion that once aware 
of a set of specific characteristics, schools can simply decide to adopt them; and (d) lack of 
causal evidence about what actions might bring about these specific characteristics in a 
school. 
The lack of evidence that existed in the 1980s, when the GAO study was conducted, 
continues to exist. The relevance of the present study is justified because it is not centered 
to provide a list of different factors that schools and students should use as a guide to 
increase their performance on standardized tests, which is problematic since following 
recipes for increasing achievement without taking into account the context and the specific 
treated population (low- or high-income populations, among other characteristics). The 
GAO study explains that researchers should not use a recipe or adopt a list of changes 
uniformly and expect positive results for every student (GAO, 1989). The present study is 
just exploratory and there is no list of recipes since it is not based on evidence or causality, 
just correlations, and the population I am analyzing is limited to 15-year-old middle school 
students.  Additionally, the relevance of the present study is justified by the fact that 
research on what factors can help Mexican students in marginalized areas succeed at school 
is still limited in number and quality. Also, the fact that the present research combines 
different quantitative approaches to triangulate the information provided by the analysis is 
an additional strength. 
This dissertation looks to indirectly benefit marginalized populations by contributing 
to improve the design of public policy aimed at helping disadvantaged populations improve 




that differentiate them from other populations. Many of the policies and programs that have 
been designed around the world address the needs of the average citizen, meaning those 
who receive average income or are located in urban middle-income areas, without realizing 
that there might be some groups who deserve special attention. In this sense, this study is 
also going to be helpful for policymakers and decision-makers, who, most of the time, are 
not able to analyze in detail what is happening far from the cities where they live and work. 
This is why studies like this one might shed light on the way marginalized populations 
could be empowered to attain higher academic performance. 
Finally, it is worth reminding the reader that the main objective of this study was to 
find out why some marginalized schools were able to succeed even though they struggled 
with a lack of resources. What were the school, family, and community factors that 
contributed to explaining these differences? How can policymakers support marginalized 
schools in their continuous struggle to educate future generations? Having presented the 






LITERATURE REVIEW AND CONCEPTUAL FRAMEWORK 
In this section, the literature related to educating marginalized populations is 
presented as well as the theoretical and conceptual framework that guided the present study. 
The two main questions that are addressed are the following:  
 Which education, family, and community characteristics were associated with 
academic success for Mexican students in general?  
 Which frameworks and theories provided insight into the education, family, and 
community characteristics associated with resiliency in students?  
The first section, related to school effectiveness in Mexico, begins by reviewing the 
theoretical background that surrounds the school effectiveness movement, including a 
review of the different methodologies that have been used to perform the analyses. Then, a 
summary is provided of the main findings of these studies, including the factors that have 
been found effective in improving students’ educational outcomes in disadvantaged areas. 
In the section related to resilience, an analysis of the research is presented along with a 
description of the factors associated with promoting resilience in students.  
School Effectiveness and Mexican Students 
There are different factors that determine the conditions under which students will be 
schooled. In order to have a better sense of which student, family, school, and community 




necessary to analyze the most relevant school effectiveness studies that have been 
conducted in the field, and especially those that have focused specifically on the case of 
Mexico. The effective school movement started in the United States with research by 
Edmonds (1979) and Brookover and Lezotte (1979). When reading about the beginnings of 
this field, I was surprised to learn that the question that guided their studies was similar to 
the one I had: Why are there so few schools that seem to get good educational results for 
students considered at-risk or socially and economically marginalized? Similar to what I 
proposed to do for the case of Mexico, these authors proposed that they could identify those 
school characteristics that could help low-income students succeed at school (Lockheed & 
Levin, 1993). Unlike these studies that have been focused on schools located in the United 
States, in this dissertation I identified school factors that could explain why some students 
with low ESCS and who lived in marginalized areas of Mexico were succeeding at school. 
The list of five school characteristics that Edmonds (1979) identified was comprised 
of (a) strong leadership, (b) major emphasis on mastery of basic skills, (c) clean and orderly 
school environment, (d) high teacher expectations of students’ performance, and 
(e) frequent assessments of students’ progress. Edmonds also affirmed that “urban schools 
that teach poor children successfully have strong leadership and a climate of expectation 
that students will learn” (p. 15). 
This field has grown exponentially since Edmonds’s (1979) early research, and 
today, a whole set of characteristics from the effective schools literature has been found to 
explain students’ achievement in different contexts and for different grades. This research 
offers a set of recommendations on how to improve student achievement by making 
schools more effective for those from low socioeconomic and marginalized backgrounds 




Methodologies in School Effectiveness 
In order to explain how the school effectiveness studies were designed, I first explain 
how schools were determined to be effective as well as the different methods used to 
analyze the selected schools and compare them with ineffective schools. Then, I provide a 
brief analysis of the strengths and weaknesses of each different method, and I present the 
main findings of these studies. 
The three main methods used to perform school effectiveness research include outlier 
analysis, case study, and program evaluation. The first method, the outlier analysis, has the 
main objective of identifying highly effective schools, called positive outliers, and 
unusually ineffective schools or negative outliers (Purkey & Smith, 1983). In order to 
identify such schools, researchers select a group of schools with similar socioeconomic 
(SES) characteristics, racial makeup, or both and perform a regression analysis using the 
schools’ academic achievement as the main dependent variable. The purpose is to evaluate 
which schools achieve higher than would be expected given their SES/racial characteristics. 
After having done the analysis, and having identified the outliers, the researcher subtracts 
the average expected score from the actual score that each school obtained, and this is 
called the residual score. By using this residual score, the researcher selects the most 
positive or negative cases, depending on different statistical measures, or alternatively, 
selects those that are half of a standard deviation above the mean of the distribution. These 
schools can then be evaluated in terms of what made them different from other schools by 
using a case study or surveys to determine the reasons for the unusually high or low school 
outcomes. 
One drawback of using this method for identifying outliers is that if the regression is 
not adequately fit by the researchers, they might identify false positive and false negative 
outliers that are going to affect the results of the study (Purkey & Smith, 1983). One 
method used to reduce this inaccurate result is to construct histograms of the residuals, like 




producing scores that are unsually high over different years, in which case the school 
should be looked at closer to determine how such scores were cultivated. 
Once having identified the outliers or the outperforming cases, most of the 
quantitative studies that have been conducted since the end of the 1980s used the multilevel 
approach to analyze the data. This seems to be the method that allows researchers to take 
into account the nested structure of the data and avoid criticism for having so many 
variables that are collinear. Studies like the one by Willms and Somers (2001) provide a 
good example of how to analyze the different student, family, and community factors that 
influence student achievement. 
However, Purkey and Smith (1983) affirmed that “effective schools” in most outlier 
analyses were selected for 1 year and one test subject and when the researchers chose a 
different year or a different subject, the schools that were “effective” were often found to be 
ineffective. One solution to this problem is to use multiple years and multiple subjects for 
every school, not just one result. 
In addition to this problem, Purkey and Smith (1983) identified five weaknesses 
associated with the outlier analysis method: 
1. Narrow and small samples: After using statistical procedures to identify the 
outliers, studies use other methods, like case studies, to analyze a very small 
sample that most of the time is not representative and raises issues about the 
generalizability of the results. 
2. Error in identification of outlier schools: Most of the strength of the analysis 
relies on the quality of the measures used to identify SES and other 
characteristics of the students. If one variable, for example, father’s education, is 
not taken into account, then the outliers might not be correctly identified. 
3. Aggregating achievement data at the school level: When using only one score 
for the whole school, the data may mask the fact that some subgroups of 




might help explain how to make a school more effective for low-income or 
marginalized students. Studies, like Rutter, Maughan, Mortimore, Ouston, and 
Smith (1979), show that “exemplary” schools are equally effective with 
different subgroups. 
4. Inappropriate comparisons: Klitgaard and Hall (1974) recommend comparing 
positive outliers with average schools rather than with negative outliers, and 
they affirmed that very few studies have taken this into account. Most of them 
try to compare negative with positive outliers, even if there is little benefit from 
comparing a very ineffective school to an unsually effective one. 
5. Subjective criteria used to determine school success: Researchers need to 
consider that unsually effective schools that serve low-income students may 
have considerably lower achievement than a middle-class suburban school. This 
phenomenon may be explained by the fact that any regular suburban school may 
still have advantages over low-income schools or by the fact that SES may have 
pervasive effects that are hard to control for. 
The list of drawbacks of outlier analysis is long, including the fact that most of the 
studies misidentify and over-identify schools as outliers, “encouraging school leaders and 
policy makers to copy practices that are not consistently resulting in high student 
achievement” (Harris, 2007, p. 368). However, many of these weaknesses are also present 
in the other methods used in school effectiveness research, like case studies. A case study 
uses different qualitative methods, like interviews, surveys, and observations, in order to 
find out what is happening in a school. Although case studies are useful for detecting some 
characteristics that quantitative analysis might not be able to capture, like teachers’ 
attitudes, teachers’ practices inside the classroom, school atmosphere, or even student-
teacher relationships, case studies suffer from almost exactly the same problems as outlier 
analysis. For instance, Clarke, Galdames, and Ahumada (2013), in a recent study that 




its lack of resources, used only the narratives of the school principal and teachers of one 
school. In this way, their findings were highly illustrative of that school but were not 
representative of any other case because their sample was too small. Other older studies 
include Rutter et al. (1979), which is relevant because the researchers conducted a 
longitudinal case study from 1970 to 1974. They examined secondary schools in London, 
England that had created an ethos leading to better outcomes in in-school behavior, 
attendance, examination performance, and delinquency. However, the findings of the study 
were questioned because it turned out that the more effective schools were also the ones 
with the larger percentages of middle-income students, compared to the less effective 
schools. Therefore, the possibility existed that different outcomes were not really due to 
school processses but to school composition. These are some of the problems that arise 
when using case studies. 
Finally, the third method most commonly used in school effectiveness research is 
program evaluation. This method is more robust than case studies and outlier analysis; 
however, the findings are very similar to the ones of outlier research, and outlier research 
does not need as many resources to be performed. Program evaluations usually involve a 
mix of quantitative and qualitative analyses and visits to the schools to gather evidence as 
to whether the program is working. Given the advantages and limitations of each research 
method, I decided to use outlier analysis to measure school effectiveness and understand 
the different factors that characterized effective schools in Mexico. I discuss my specific 
methodology in more depth in Chapter III of this dissertation. 
School Effectiveness in Latin America 
Regarding the study of school effectiveness in developing countries, and Latin 
America specifically, the studies that have been done are still limited in quantity and 
quality, but it is true that from the beginning of the 21st century, there has been an increase 




of the most important books that analyzes effective schools in developing countries was 
written by Levin and Lockheed (1991) in which, after reviewing the available literature, 
they concluded that the most important factors to take into account when designing an 
effective school in developing countries included the following1: 
1. Central philosophy: It is not just about creating a checklist of elements that 
schools need to implement as part of a technocratic reform; it is about giving the 
reform a spirit and cohesion in order to integrate it as a collective objective of 
the schools and to guide the overall strategy of reform. 
2. Access to resources: Curriculum that is appropriately paced (Brazil and 
Colombia are examples); instructional materials, like textbooks, reading 
materials, or reading centers; and teaching time and learning practices are some 
factors that affect academic performance in developing countries. One great 
example of this is Escuela Nueva in Colombia. “The Escuela Nueva model 
promotes a positive learning environment where students work actively in close 
collaboration with the local community. The curriculum is tailored to the pace 
of each individual child, thus improving academic achievement” (UNESCO, 
2012). Here, I would also like to mention the fact that curriculum is a basic 
mechanism through which marginalized students can learn, and the opportunity-
to-learn (OTL) that these students have is relevant since it has been shown that 
students in marginalized communities benefit from longer exposure to content 
related to reading and math and from learining time spent in class. If a school 
provides greater opportunities to learn for margnilized students, they will 
                                                          
1 Some other factors mentioned in the study by Levin and Lockheed were curriculum, instructional 
materials, time for learning, teaching practices, school-based professionalism, principal leadership, 
teacher collegiality and commitment, accountability, organizational and pedagogical flexibility, 





improve these students' academic performance (Levin, 2007; Schmidt & Maier, 
2009). 
3. Community involvement: The community-school relationship is one of the most 
successful strategies to promote because the community can improve the 
resources available for the school, and the school can contribute in return to the 
improvement of the community. Parents’ involvement is also relevant, mainly 
because parents can act like mentors for the students, and they can promote in 
their children an interest in learning. 
4. Empowerment: By giving teachers freedom to modify the curriculum and 
flexibility in using their time and pedagogical practices, as well as giving 
principals the power to decide on how to manage the school and its resources, 
they become active leaders and responsible participants in the creation of 
effective schools. 
5. Focus: Instead of creating a curriculum that integrates many different topics, 
effective schools seem to be better at choosing a few topics and reviewing them 
in depth, rather than many different topics but addressing them superficially. 
6. Teacher expectations: Rather than addressing teacher quality, Levin and 
Lockheed (1991) affirm that teachers’ expectations drive students’ success since 
teachers are willing to provide support and motivation to students to succeed. 
This finding is backed up by other studies, who have also found that teachers 
who have favorable expectations on students’ skills encourage them to perform 
better at school (Hattie, 2009; Willms & Somers, 2001).
 
 
Although there is some literature about effective schools in Latin America, the 
number and quality of studies decrease when the focus is only on Mexico. In 2007, the 
National Institute for the Evaluation of Education (Instituto Nacional Para la Evaluación 
de la Educación [INEE]) decided to invest in identifying the different factors that affect the 




The first one focused on the impact that educational cultural capital had on the academic 
performance of sixth and ninth graders on the Tests of the Quality and Education 
Achievement of the Students (Exámenes de la Calidad y el Logro Educativo [EXCALE]). 
In this report, Backhoff, Bouzas, Hernández, and García (2007) found that 65% of the 
difference in Mexican students’ achievement was due to the socioeconomic and cultural 
status of their families. This finding is similar to what Coleman et al. (1966) affirmed more 
than 50 years ago, that socioeconomic status is one of the most important, if not the only 
determinant, of student academic achievement. As Coleman et al. affirmed, “when these 
[socioeconomic] factors are statistically controlled, however, it appears that differences 
between schools account for only a small fraction of differences in pupil achievement” 
(pp. 21-22). 
After conducting its first study, the INEE decided to perform a multilevel analysis, 
similar to the one performed by Raudenbush and Willms (1992), where it would be 
possible to isolate the effects that the school, family, and community characteristics had on 
the academic performance of the student. This method allowed the researchers to separate 
the factors that could be modified through policy decisions from those that could not be 
affected or modified directly by education authorities, such as family size or parents’ 
background (Backhoff et al., 2007). 
The second study financed by the INEE and conducted by Backhoff et al. (2007), 
School Factors and Learning in Mexico (Factores Escolares y Aprendizaje en México), had 
the objective of finding which school factors or characteristics affected students’ 
performance by controlling or keeping constant the student, family, and community 
characteristics. The model that the INEE published is the following one: 
 
In this model, SA stands for student achievement, which is a function of 5 factors: school 
characteristics (SC), school infrastructure (SI), classroom composition (CC), unobserved 




INEE answer two types of questions, although it is not clear what they meant by 
unobserved school and community characteristics or how the researchers measured them. 
The first type of question this model helped to answer was the following: Compared to the 
average achievement of the country, what would be the expected achievement of a student 
X, who has an average SES and attends school B? According to Raudenbush and Willms 
(1992), this question focused the INEE’s attention on the aggregated effects that schools 
had on student achievement. 
The second type of question that this model helped answer was the following: How 
good is one school compared to other schools with similar student bodies and similar 
socioeconomic characteristics? This question is more relevant to the current study and also 
seems to be more relevant for stakeholders and policymakers because it allows teachers, 
principals, and education authorities to identify practices and characteristics among 
successful schools that improve the chances that a student will be successful at school. 
Some of the different factors that affect student achievement and promote success are 
related to student, family, school, and community characteristics. In this chapter, I briefly 
present some of the characteristics of that research, mostly focused on Latin America and 
Mexico, that have been found to affect the academic performance of students. It is 
important to mention that this is not an exhaustive list of the elements mentioned in the 
school effectiveness literature. There are meta-analyses that enunciate all of these factors in 
a more comprehensive fashion, such as the book Visible Learning (Hattie, 2009). It is also 
important to mention that this literature review is limited by the fact that most studies did 
not analyze how factors helped students succeed or fail but rather analyzed the positive or 
negative associations factors had. For example, there might be confounding variables that 
explain both grade repetition low and academic achievement. In the following section, I 




Student and Family Characteristics 
Educational research has been focused on students’ individual attributes to explain 
academic achievement. While some of this research is on the effect of individual attributes 
and behaviors, such as gender, motivation, belonging and perseverance, there are additional 
studies on the influence of the individual and family background on students’ success at 
school. Since the Coleman report was first published, vast research has emerged and 
corroborated the association between family background and students’ achievement. The 
most studied family variables that may play an important role in determining academic 
performance have been the family income, the parents level of education, the cultural and 
educational resources available at home, among others.  Some of the main student 
characteristics that affect the academic performance of Mexican students are summarized 
below. 
Cultural capital. Research shows that expenditure related to culture is an indicator 
of how willing parents are to invest in their children’s education, including educational 
materials (books, computers), cultural activities (museums, concerts), or in their formal 
education (private schools, private lessons). The greater the family’s cultural capital, the 
greater the child’s academic performance will be (Backhoff et al., 2007). This factor is also 
strongly correlated with the SES of students, which international and national studies found 
to be positively and strongly correlated with higher achievement. In fact, SES alone can 
explain 35 to 105 times more of the variance in educational achievement than the variables 
related to the school and the teacher (Hoxby, 2002). 
Indigenous language. Due to the fact that 10% of the population in Mexico is of 
indigenous descent and that there are 89 different languages in the country, according to the 
National Institute of Statistics and Geography (Instituto Nacional de Estadística y 
Geografía [INEGI], 2012), this variable is relevant for explaining academic performance in 
Mexico. Backhoff et al. (2007) and Parker, Rubalcava, and Teruel (2002) affirmed that 




the mother of the student is monolingual in a language different from the one in which the 
student is taught. International studies also affirm that there being a difference between the 
language spoken at home and the language spoken at school has an even more negative 
effect for students coming from the lowest quintiles of the economic distribution (Fertig & 
Schmidt, 2002; Wolter, 2002). This factor is particularly relevant for the present study 
because I focused my research on analyzing low-income areas of Mexico where the 
majority of the students were of indigenous descent (De la Cruz, 2013) and often spoke a 
language other than the Spanish spoken in school. 
Grade repetition. This background characteristic of the student is a factor that 
directly affects the abilities and knowledge the student has when entering school. Backhoff 
et al. (2007) affirmed that repeating a grade at school increases the probability that a 
student’s academic achievement will be lower than the mean achievement of the student’s 
peers, and it is also associated with dropping out of school (Andersen, 2000; Hattie, 2009; 
Murillo, 2007b). Holmes (1983) analyzed 63 studies on the effects of retention and reported 
an overall effect of -0.15 standard deviations on the achievement scores of students who 
were retained at school. 
Academic commitment. Research shows a positive correlation between doing 
homework and performing well on academic measures. Homework is not just making 
students practice what they learn at school, but also because it shows how interested and 
engaged the students are with their education (Backhoff et al., 2007). There could also be a 
multiplied effect of this factor, since those students who do well at school could also have 
more incentives and authentic interest in doing their homework when they get home. And 
those students who do not do their homework could be those students who need more help 
and more practice, but their interest is narrow, so they will not keep up with the homework 
requirements. 
Work activity. If students enter the labor market when they are young, they lose the 




them succeed at school (Backhoff et al., 2007). Heredia and Gomez Meza (2007) analyzed 
different factors that could affect achievement of primary school students in Nuevo León, 
Mexico, and their study found that students who worked had significantly lower 
achievement than nonworking students. These are only some of the characteristics that 
research in Mexico has found to be highly correlated with the academic achievement of 
students. In the following section, I describe the school characteristics that affect students’ 
academic performance. 
School Characteristics 
Due to the relevance of analyzing the different ways in which schools can contribute 
to improving the performance of students, Willms and Somers (2001) analyzed the case of 
Latin America using the database of the First International Comparative Study of 
Language, Mathematics and Associate Factors in Third and Fourth Grades (UNESCO, 
1998). They found that some of the variables that affected student achievement were related 
to the education resources available in the schools, to whether the school was an ungraded 
school, to the classroom climate, and to the communication between parents and students, 
among other factors. Some of these variables can be complemented with what INEE (2007) 
found in its study, but before giving more details about the different school variables, I 
would like to explain the role these variables play in the educational production function. 
Similar to the model the present study utilized, Willms (1992) used an input-output model, 
where the input was student and family characteristics, the output was student achievement, 
and the school variable was the process that transformed the input into the output. So the 
variables I present below are those that helped transform the input of the students into good 
academic achievement. 
High levels of school resources and infrastructure. The effect this factor has on 
student achievement has been intensely analyzed in the literature (Hanushek, 1997; Hedges, 




However, in low-income countries with high levels of inequality, such as Mexico, 
resources invested in schools seem to more greatly benefit the academic achievement of 
low-income students, especially because these schools provide access to those resources 
that marginalized students do not have at home such as computers, Internet access, and 
books (Chiu & Khoo, 2005). 
One classroom per grade. The results of the First International Comparative Study 
of Language, Mathematics and Associate Factors in Third and Fourth Grades (UNESCO, 
1998) showed that the results of those classrooms that had students from a mixture of 
school grades were highly associated with lower scores on the test (Willms & Somers, 
2001). However, there is the case of the Escuela Nueva in Colombia, Nueva Escuela 
Unitaria in Guatemala, and MECE-Rural in Chile, which were evaluated in McEwan 
(2008), who found that these programs had consistent positive effects on student 
achievement. Even though the programs in Guatemala and Chile were very limited, the 
case of Escuela Nueva has been widely evaluated, and the positive results of these 
combined-grade programs have been supported by different studies (McEwan, 1998; 
Psacharopoulos, Rojas, & Velez, 1993). Some of the factors that helped explain this 
contradiction were that the mixed-grade programs in Latin America that were evaluated 
provided special preparation and resources to teachers and students. Mixed-grade schools in 
Mexico are not part of such a program. Instead, multigrade schools appear as a solution for 
providing education to students located in poor, rural, isolated, and sparsely populated 
communities, where there is only one teacher, one room, students of different ages, and 
different academic levels. These schools are known in Colombia as unified schools and in 
Mexico as multigrado. 
School mentoring. Mentoring is an intervention that matches a young student with 
an adult mentor. The mentor meets regularly with the child, spends time with the child, and 
becomes an emotional and academic support for the child in order to generate a close and 




will help mentees, especially those from vulnerable backgrounds, “to develop more positive 
relationships with teachers, parents, and peers, and begin to think more positively about her 
or himself” (Harter, 1990, p. 366 ), which is expected to improve the child’s academic 
performance. Recently, the Manpower Demonstration Research Corporation (MDRC) 
performed a randomized study that showed how important it was for students to have a 
close relationship with a mentor. This close relationship can have an academic focus or can 
be a relationship-only program (Bayer, Grossman, & Dubois, 2013), but the study found 
that a close relationship between mentee and mentor improved the academic performance 
of the mentees. 
Peer tutoring. This intervention consists of two students, one playing the role of the 
expert and the other playing the role of the novice.  
The first child teaches the second child, much as an adult teacher would. It is 
necessary, of course, for the first child to have some competence or 
information that the second child lacks. For this reason, peer tutoring usually 
occurs between an older and a younger child (usually 2 or 3 years apart) or 
between a bright and an educationally disadvantaged child. (Damon, 1984, 
p. 338). 
Peer tutoring seems to be very successful in Latin America. For example, in Mexico the 
success that the learning communities (comunidades de aprendizaje) are having in helping 
students thrive in rural and marginalized communities is one example of how peer tutoring 
can positively affect student achievement. From 2009, these learning communities were 
integrated into the Mexican education system, and in 2013, the program was operating in 
6,092 schools. Almost 17% of the students who attended a learning community obtained 
good or excellent results on the national standardized evaluation (ENLACE); whereas only 
7.2% of the students attending a regular school had these results (Redes de Tutoría, 2013). 
International studies also support this finding. For example, Levin, Glass, and Meister 
(1984) found that “peer-tutoring programs were associated with an effect size increase of 




behavior, and because tutees feel more relaxed with a child tutor, and are therefore better 
able to concentrate” (p. 40). 
Good and disciplined classroom climate. Scheerens (2000) supports the view that 
schools create learning climates that provide students with opportunities for learning. 
Willms (1992) affirmed that “pupils need to be taught the norms and values of the society. 
Schools that have positive disciplinary climates have organizational structures that 
reinforce beliefs and commitments to these norms and values. (p. 73). Willms affirmed that 
this good and disciplined climate is then reflected in better study habits and better 
achievement. 
School principal leadership. Leithwood and Riehl (2005) affirmed that even though 
large-scale quantitative studies show that the effect of leadership on student learning is 
small, school leadership accounts for nearly one-quarter of the total effect of all school 
factors. The literature affirms that leadership influences student learning by indirect 
channels, for example, “helping to promote vision and goals, and by ensuring that resources 
and processes are in place to enable teachers to teach well” (Leithwood & Riehl, 2005, 
p. 4). Additional factors seem to influence the effectiveness of leadership such as creating 
shared or distributed leadership between teachers and students, making decisions about 
hiring new teachers, and establishing discipline policies or procedures that involve not only 
the school principal but also the teachers and students. Some researchers have called for a 
model where leadership is not just a template of tasks but also a context-sensitive practice 
that enables reflection and informs action (Lindahl, 2010; Spillane, Halverson, & Diamond, 
2001). 
Effective teaching time. One of the most important findings from the OECD (2011) 
is that resilient students are very sensitive to the time that is effectively spent learning in the 
classroom. This factor is also mentioned by Murillo (2007a), who affirmed that factors such 




spent in school/classroom, interruptions, and absences of the teachers were also relevant in 
understanding achievement in Latin America. 
Teacher quality. Multiple studies of school effectiveness have shown that teacher 
quality is a factor that has an inconsistent effect on student achievement, mostly because 
the measures used to assess teachers’ impact on student performance, when based only on 
students’ test scores, were not under the control of the teachers. For example, the teachers 
can have control over the way they prepare for class, they control their lesson plans, and the 
feedback they provide to students; however, students’ learning is affected by their 
individual characteristics, as well as by their peer, family, and community factors (Harris, 
2011). Value-added methods (VAM) seem to be an option to measure the impact of 
teaching, but Shavelson et al. (2010) and McCaffrey, Lockwood, Koretz and Hamilton 
(2003) affirmed that the estimates from VAM modeling were insufficient to support the use 
of VAM for high-stakes decisions about individual teachers or schools. Harris (2011) 
affirmed that accountability measures needed to “hold people accountable for what they can 
control” (p. 12), and most of the time, effectiveness measures based on test scores were not 
enough because they did not take into account factors such as classroom composition 
(Shavelson et al., 2010; Harris, 2011). When reviewing international evaluations, very few 
of them found teacher quality to be significant when explaining student achievement 
(Blanco, 2008; Hattie, 2009; Willms & Somers, 2001); however, studies focused on Latin 
America and specifically on Mexico found that high levels of teacher quality, teacher 
experience, and continuous teacher training were factors that had positive effects on student 
achievement (Andersen, 2000; Carnoy, 2007). 
Community Characteristics 
Community- and even the state-level analysis in Mexico are important due to the 
heterogeneity and high inequality that exist among students. Each state, region, and 




different challenges, for instance, migration, poverty, drug-related violence, and even 
geographical obstacles, that can positively or negatively affect the academic results of its 
students. In this section, I present some of the factors that have been shown to be strongly 
correlated with student achievement in Mexico or Latin America. 
Sense of community. This component was emphasized in Levin and Lockheed 
(1991), and more recently, the OECD performed a study of the different community 
components that can help improve schools in Mexico (OECD, 2010a). One of the 
recommendations from the OECD study was to strengthen the participation of the 
community in schools by giving more responsibilities to school councils and for schools to 
be responsible toward their communities (Murillo, 2007a, 2007b). Evaluations of programs 
such as El Salvador’s Community-Managed School Program (EDUCO) showed that 
enhanced community and parental involvement in EDUCO schools improved students’ 
performance in reading and diminished student absences, which may have long-term effects 
on achievement (Jimenez & Sawada, 1999). 
Inequality levels. Disparities in access to resources in the community negatively 
affected achievement, especially that of disadvantaged students (Broadziak, 2009; Carnoy, 
2007; De la Cruz, 2013). The negative effects of inequality are strengthened when there is 
inequality between schools. For example, high-income students have the option of 
attending private school, leaving low-income students in the free public schools. The 
inequalities at the school level foster the gap between high- and low-income students. For 
instance, peer effects leave the low-income students with little knowledge to share and 
high-income students with many different learning sources, including their classmates. 
Poverty reduction programs. Any available scholarship or conditional cash transfer 
program (CCT) that supports families in covering costs associated with attending school 
and receiving health and nutrition services should be included as part of the factors that 
affect the available resources to the community and also serve as clear incentives for 




by the Ministry of Social Development, is the one in charge of providing such transfers. 
Multiple evaluations of Oportunidades have been made; some of them show negative 
results, although most of them show positive results of the program. For example, Parker et 
al. (2002) and Behrman and Parker (2011) found positive results for the recipients of health 
and nutrition scholarships. Regarding education, Mancera, Priede, and Serna (2012) found 
that even if recipients of the scholarship had lower achievement than students without such 
scholarships, the achievement gap between them was reduced by 55.4% between 2008 and 
2011 for middle school students. There are also other studies that show the negative aspects 
of such programs. For example, Reimers, DeShanoda Silva, and Trevino (2006) criticized a 
scholarship program because, even if it had a positive impact on retaining students at 
school, it did not improve the quality of education or have an impact on student learning. 
The authors also argued about the posible negative effects of improving attendance rates, 
which include a decline in the quality of education caused by overcrowding in the school 
and having larger class sizes. 
Available infrastructure. Resources available at the community level also affect 
student achievement, since having access to libraries, electricity, and community centers 
with computers or Internet definitively impacted students’ interest in learning (Broadziak, 
2009; De la Cruz, 2013). 
Rural/urban communities. The size of the community and whether it is urban or 
rural has been shown to be strongly correlated with achievement, mostly because this 
influences the resources and services to which the community has access (Broadziak, 2009; 
Murillo, 2007b; Willms & Somers, 2001). 
Conclusion 
One of my hypotheses was that the schools that have been successful in preparing 
their students are also the ones that have a strong sense of community, where parents are 




mentoring or tutoring from parents, teachers, or peers. This hypothesis was also supported 
by a documentary that was recently filmed in Mexico called The Marvels (Las Maravillas). 
Presa Las Maravillas is a community in the rural area of Zacatecas, Mexico that improved 
the academic achievement of its students through a program named learning communities 
(comunidades de aprendizaje), which was organized by creating mentoring programs 
among the students that asked those students who knew more to teach those who were 
struggling to understand the concepts seen in class (Córdova, 2013). This program is not 
only helping the students improve their academic achievement, but it is also helping 
decrease dropout rates. The program is also credited with developing better self-esteem and 
confidence in students, and it seems to have good results in creating in the students the will 
or interest to continue their studies after middle school. 
In order to find out if any of the factors presented in this literature review helped 
explain the achievement of students in Mexico, I performed quantitative analyses. These 
statistical methods allowed me to further understand and identify the different variables that 
affected student achievement in marginalized areas of Mexico, especially those variables 
that helped marginalized students succeed and thrive at school. 
Academic Resilience 
What types of frameworks and insights do theories provide to explain which 
educational, family, and community characteristics are associated with resilient students? 
There are many different theories that support or help explain the relevance of studying 
resilient students. Some of them are modernization and human capital theory, but resilience 
in itself has become a new field that has, little by little, come to identify different factors 
that affect at-risk individuals’ performance. Understanding academic resilience can help 
researchers, educators, and policymakers better understand how to help students succeed 




factors that helped low-income students improve their academic achievement, the next 
section briefly explains what resilience is; what constitutes a risk; what academic resilience 
is; what theories are related to academic resilience; and which student, school, family, and 
community characteristics are associated with resilient students or help foster resilience in 
students. 
What is Resilience? 
The study of resilience is multidisciplinary in nature. Masten and Obradović (2006) 
affirmed that “resilience is a broad conceptual umbrella, covering many concepts related to 
positive patterns of adaptation in the context of adversity” (p. 4). There are many different 
definitions of resilience that can be found in the literature, depending on the perspective 
that is taken, but “resilience in an individual refers to successful adaptation despite risk and 
adversity” (Masten, 1994, p. 4). Gordon (1995) stated that resilience is the “ability to 
thrive, mature, and increase competence in the face of circumstances or obstacles” (p. 239). 
The key words associated with resilience are success, thrive, adversity, risk, and obstacles. 
Resilience can be defined as the ability of at-risk individuals to succeed and thrive despite 
obstacles and adversity. However, resilience can also be perceived as a multifaceted 
phenomenon because it takes into account individual as well as environmental factors that 
can enhance resilience in resilient and nonresilient people (Gordon, 1995). 
The study of resilience was propagated by a pioneering group of psychologists and 
psychiatrists in the 1970s, who paid attention to children who thrived in the context of 
adversity and risk. These scientists acknowledged that learning more about resilient 
children informed theories on the origin of psychopathologies, allowed researchers to learn 
about the factors that influence the lives of children at risk, and could be used to guide 
intervention and policy (Masten, 2001; Morales & Trotman, 2004; O'Dougherty, M., 




What Constitutes a Risk? 
In 2004, two researchers, Morales and Trotman (2004), published the book 
Promoting Academic Resilience in Multicultural America: Factors Affecting Student 
Success. In this book, the authors performed an ethnographic analysis of the lives of 
resilient students and of the different protective factors these students developed in order to 
improve their conditions and succeed. The term “risk” in Morales and Trotman’s book was 
mostly associated with two characteristics common to every participant in the study: their 
ethnic minority status and their low socioeconomic status (SES). These two factors were 
used by numerous researchers in the field of resiliency (O'Dougherty et al., 2013; Wang & 
Walberg, 1996) and were also used in the present study to identify the population of 
students at risk. However, risk can be more broadly defined as a threat to the normal 
development of a person, but in order to identify a risk, there has to be statistical evidence 
that the risk factor is associated with higher probability of a negative outcome (Masten, 
2001). In the case of this study, one of the main factors used to define risk was low SES of 
the students, since the literature demonstrates that low SES is a risk factor that is strongly 
associated with low academic achievement (Backhoff et al., 2007; Carnoy, 2007; Coleman 
et al., 1966). Nonetheless, there are many other factors that could be used to identify risk, 
including low birth weight, divorce, violence, or even schizophrenia. All of these risk 
factors create in students’ different needs and deficiencies that must be overcome in order 
to thrive. Next, I present some of the different protective factors that resilient students 
develop in the process of becoming resilient. 
What is Academic Resilience? 
Resilience is a very broad term, and in order to narrow the topic, I decided to focus 
more on academic or educational resilience. Academic resilience can be defined as the 
“phenomenon of exceptional educational outcomes of ‘at-risk’ students” (Morales & 
Trotman, 2004, p. 3). Nowadays, the vast majority of studies in education, psychology, and 




& Morse-Kelley, 1997), but very few are focused on analyzing the factors that lead to 
success. One of the most important benefits of analyzing success, instead of failure, is the 
belief that if we understand how at-risk students have achieved outstanding academic 
achievement, we can assist other at-risk students, even if they have not achieved (or will 
not achieve) the outstanding scores to the same degree (Morales & Trotman, 2004). Masten 
(1994) also supports this idea by saying, “The rationale for examining resilience 
phenomena rests on the fundamental assumption that understanding how individuals 
overcome challenges to development and recover from trauma will reveal processes of 
adaptation that can guide intervention efforts with others at risk” (p. 3). However, in order 
to identify which students are truly resilient, because they have been exposed to traumatic 
conditions, it is necessary to perform psychological tests that show resilience. Since, in the 
present study, I did not have direct access to the students who completed the PISA tests in 
order to perform these tests, I based my categorization of resilience on test scores of the 
students, who were likely positively affected by variables present in their outlier schools. 
Which Other Theories Have Been Interested in Analyzing Resilient Students? 
Many theories can be associated with the analysis of resilient students. One such 
theory is the school effectiveness theory that tries to analyze the different variables, factors, 
or characteristics that have an effect on student education. This body of research is also 
contributing to the research on resilience. One of the first studies on school effectiveness 
theory in the US was the Coleman report (Coleman et al., 1966). This report was required 
by the Civil Rights Act of 1964 and intended to analyze “the lack of availability to equal 
educational opportunities for individuals by reason of race, color, ethnicity, religion, or 
national origin in public institutions at all levels in the United States” (p. iii). One of the 
main findings of this report was that SES accounted for most of the variation in students’ 




contested later by Bowles and Levin (1968), who affirmed that although SES did matter, 
school resources were also relevant. 
Coleman et al. (1966) used the education production functions to analyze the results 
of surveys. Production functions have their origin in the modernization and human capital 
theories, since these functions try to explain the relationship between inputs and outputs in 
a more rational and scientific way. In the following section, I briefly present a definition of 
the modernization and human capital theories. 
Modernization theory. Modernization theory is related to this topic mostly because 
it makes reference to education as a factor that can help people become modern and 
contribute to the well-being of society. This theory was created based on the rationalism of 
the French Enlightenment and the naturalism exposed by Spencer (1882). Naturalism 
perceives society as a collection of human beings that has needs and demands that need to 
be fulfilled by institutions that function to serve these needs. Rationalism is based on the 
positivist view that everything needs to be scientifically proven. Modernization theory 
assumes the adoption of universal values and institutions. It sustains that being modern is 
being rational and not spiritual, believing in science and not in religion, and thinking that 
success is only the product of hard work and not divine right (bourgeoisie vs. aristocracy).  
A modern nation [consists of] participating citizens, men and women who take an 
active interest in public affairs and who exercise their rights and perform their  
duties as members of a community larger than that of the kinship network and the 
immediate geographical locality. In their turn, modern institutions need individuals 
who can keep to fixed schedules, observe abstract rules, make judgements on the 
basis of objective evidence, and follow authorities legitimated not by traditional or 
religious sanctions but by technical competence. (Inkeles & Smith, 1974, p. 324) 
Researchers Inkeles and Smith (1974) created the OM scale, which was designed to 
reflect attitudes toward modernity. Their study of six countries was designed to understand 
which institutional influences were associated with scores in the OM scale, meaning which 
institutions seemed to be associated with modernity. They found that being modern was 




factory. Some of the attitudes associated with modernity were respecting the rules, being a 
good citizen, and participating in the improvement of one’s community. 
The modern man is quicker to adopt technical innovation, and more ready to 
implement birth control measures; he urges his son to go so far as he can in 
school, and if it pays better, encourages him to accept industrial work rather 
than to follow the more traditional penchant for office jobs; he informs himself 
about the goods produced in the more modern economy, and makes an effort to 
acquire them; and he permits his wife and daughter to leave the home for more 
active participation in economic life. In these and a host of other ways, the man 
who is more modern in attitude and value acts to support modern institutions 
and to facilitate the general modernization of society. (Inkeles & Smith, 1974, 
p. 341) 
One of the more important roles of education in modernization theory is to socialize 
children so they can acquire the knowledge, skills, values, and habits that will allow them 
to live competently in modern society and fulfill the need that society demands (Inkeles & 
Smith, 1974). The method Inkeles and Smith used to get to these findings was to conduct 
extensive interviews with over 6,000 men in six countries in order to identify what made 
these men modern and the different roles that the different agencies of socialization had in 
making these men modern. They constructed an attitude-value-behavioral scale of 
modernity to predict successful performance in industrial workplaces. They found that one 
of the most relevant factors in defining modernity was the education level of the person. 
This study highlighted that the schools were one of the most important predictors and 
transmitters of modern attitudes (Inkeles, 1975; Inkeles & Smith, 1974). By trying to 
analyze which factors promote resilience in at-risk individuals, I am making reference to 
the idea of being able to measure the impact that every factor has on achievement in a very 
rational way. I am also trying to understand how students with low SES are able to 
overcome economic challenges and succeed by becoming modern and educated.  
Human Capital Theory 
This theory is related to resilience in the sense that it was one of the first theories that 




capital theory also explains the introduction of education to the economy’s production 
functions and helps to explain the boom of school effectiveness studies and the interest in 
understanding why schools and students fail. In the following paragraphs, I describe what 
the human capital theory entails.  
Before the human capital theory was conceived, the following formula was used for 
explaining output and growth of an economy: 
 
In this formula, Y stands for the output or production of a nation, and the inputs would be 
K (capital) and L (labor). Economists believed that the output would depend on how much 
capital (e.g., machinery, factories) the country had and how many people were in the labor 
force. However, this equation was not able to identify all the different factors that explained 
income, and it usually had a residual that could not be explained with these two variables, 
capital and labor. In the 1960s, Theodore Schultz (1961) asserted that there was a factor 
missing from the above equation, which could explain part of the residual, and that factor 
was human capital. Human capital was defined as the investments the country made in 
improving the productivity of its labor force. Schultz affirmed that “the productive capacity 
of human beings is now vastly larger than all other forms of wealth taken together” 
(p. 313). 
The human capital factor includes the returns to education from the economic growth 
of the nation and helps explain most of the residual that was previously unexplained by the 
Y(K/L) equation. Schultz (1961) believed that an educated population would have more 
knowledge and skills that would account for higher labor productivity that was not being 
considered when only the size of the labor force was used as a measure of labor; as a 
consequence, the unexplained portion of economic growth was largely due to a more 
productive labor force. By investing in improving human capital, a nation was also 




the human capital and modernization theories, it was assumed that education was also able 
to explain part of the income that nations were producing, and researchers tried to analyze 
which different factors could improve the education of a nation. Among those researchers 
were Coleman and colleagues (Coleman et al., 1966). 
Some of the factors that education production functions use as inputs are school 
resources and teacher quality. Academic achievement of students on standardized tests is 
usually used as outputs (Hanushek, 2007). In order to understand what happens in this 
“black-box” between inputs and outputs, researchers have performed different analyses that 
shed light on which factors seem to be more relevant for improving the academic 
achievement of students (Resnik, 2006). Modernization and human capital theory, as well 
as the school effectiveness literature, provide the background on how academic resilience 
has entered the education field and why it has gained so much interest over the last 2 
decades. 
What Factors Can Be Associated With Academically Resilient Students? 
The main characteristics that have been found to be strongly associated with resilient 
students are summarized by the following factors: 
Two of the most important social competence skills are conscientiousness and 
persistence or grit. Conscientiousness is a factor positively correlated to the Adolescent 
Resilience Scale, explaining 18% of the variance (r = .48). Conscientiousness indicates 
strong convictions and self-control and is considered to be positively related to mental 
recuperative power (Nakaya, Oshio, & Kaneko, 2006). Persistence or grit was also 
identified by Paul Tough (2012) as one of the most important characteristics of successful 
and resilient children. Some authors also mention that the following factors help understand 
resilience in students: interpersonal skills and self-esteem (Benard, 1991); mild-to-moderate 
social emotional reactions (Wang, Haertel, & Walberg, 1994); as well as adaptive 




from distressed family members and friends in order to accomplish constructive goals and 
advance his or her psychological and social development” (p. 86). 
Benard (1991) found that the capacity to be responsible to others and have high 
levels of activity were factors associated with resilient students. Self-efficacy and autonomy 
(Garmezy, 1991) were some of the factors associated with independence, which seems to 
explains resilience, too (Chess, 1989). Wang et al. (1994) acknowledged that a sense of 
purpose or being able to set goals and control one’s destiny or agency was also strongly 
associated with resilient students. Such factors as optimism, locus of control, and high 
expectations have also been associated with resilience by multiple researchers (Benard, 
1991; Garmezy, 1991; Tough, 2012). 
In addition, Shi, M., Liu, L., Wang, Z. Y., & Wang, L. (2015) found that resilience 
was positively associated with the most common classification of personality characteristics 
known as the “Big Five,” which was operationalized by McCrae and Costa (1987) and has 
been analyzed by many other researchers (Garcia, 2013; Goldberg, 1992; Levin, 2012; 
Peabody & Goldberg, 1989). Shi et al. highlighted the positive relation between 
extraversion and conscientiousness with resilience, pointing out that neuroticism was found 
to be negatively associated with it. The Big Five are the following ones, and I show what 
Nakaya et al. (2006) found to be the correlations between the Big Five and the Adolescent 
Resilience Scale: 
1. Extraversion: Outgoing, energetic, and sociable. Significant positive correlations 
were found with the Adolescent Resilience Scale of r = .37. 
2. Agreeableness: Friendly, compassionate, and cooperative. Positive but 
nonsignificant correlations were found with the Adolescent Resilience Scale of r 
= .17. 
3. Conscientiousness: Efficient, organized, responsible, and hardworking. 
Significant positive correlations were found with the Adolescent Resilience 




4. Neuroticism: Sensitive and nervous and easily feels negative emotions such as 
anger, anxiety, depression, or vulnerability. Significant negative correlations 
were found with the Adolescent Resilience Scale of r = -.59.  
5. Openness to experience: Inventive, curious-someone who likes art, adventure, 
and has unusual ideas.  
Noftle and Robins (2007) analyzed how correlated these personality traits were with 
GPA and SAT scores (math and verbal), and they found that conscientiousness was the trait 
most positively associated with GPA scores, with a coefficient of 0.24, when controlling 
for SAT scores, gender, and personality dimensions (Garcia, 2013). However, part of the 
literature has also shown that there are external or environmental factors that can promote 
resilience in resilient and nonresilient students. In the following sections, I describe the 
different factors of the school, family, and community that can affect students’ resilience. 
Which School Factors Are Associated With Resilient Students? 
In 1989, phase III of the Lousiana School Effectiveness Study analyzed 16 schools 
serving students of varying SES levels (Teddlie, Kirby, & Stringfield, 1989). The study 
used an outlier analysis to classify the schools as either positive or negative outliers. 
In order to select the outliers, they used the Cook's D,  
which is a measure of influence on the regression model based in standardized 
coefficients (Cook & Reichardt, 1979), which they decided has to be greater 
than 2.0. Rousseeuw and Leroy (2003) recommend that plus or minus 1.0 
would be the cutoff value because most authors indicate that a Cook's D of 
about 1.0 would be considered large. (Teddlie et al., 1989, p. 224).  
The authors took into account the recommendation of Purkey and Smith (1983), and 
they used the scores of the schools over 2 years in order to identify them as effective or 
ineffective. Once this was done, the authors performed a case study analysis using 
participant observation methods over long periods of time. The objective was to verify if 




They found that effective schools used the following practices more often than ineffective 
schools: 
1. Time on task: The teachers were careful in organizing activities that the students 
engaged in, and tasks made educational sense.  
2. Friendly atmosphere: The students were able to learn in an ambiance that was 
warm and friendly and where they felt comfortable and trusted the people 
around them.  
3. School principal leadership: Principals were very engaged in school events, 
selected and worked hard to retain their teachers, valued high academic 
achievement, and supported the library in the life of the school.  
4. Lesson planning time: Teachers who worked in positive outlier schools spent 
more time planning their lessons.  
5. Discipline rules in the classroom: Teachers stated from the beginning of the 
school year the different management and disciplinary rules that were in place in 
the classroom.  
6. High academic expectations: These successful schools were also very good at 
transmitting to their students the high academic expectations they had for them. 
This finding is supported by many different studies (Benard, 1991; Hattie, 2009; 
Maughan, 1988; O'Dougherty et al., 2013). 
It is important to state that most of the findings from the Teddlie et al. (1989) study 
were based on perceptions and opinions of a classroom and school observers; however, 
some of the findings were also supported by other studies. Almost all of the six 
characteristics listed above are difficult to evaluate and must build on qualitative analysis 
and subjective views, including the opinions and perceptions of observers. Additional to 
these six characteristics, others have been identified by researchers. In the following list, I 




Student involvement and belonging. Several studies showed that when a student 
could choose which activities to do or felt attached to teachers, classmates, the school, and 
the instructional program, the more likely it was that that student would have good 
achievement. These factors promoted self-esteem, autonomy, positive social interactions, 
and mastery of tasks (Maughan, 1988; O'Dougherty et al., 2013; Wang et al., 1994). 
Esprit de corps. This factor was very important. The fact that there were good 
relationships among the staff, teachers, and every person working in the school had a 
positive impact on the students’ achievement. This was also strongly associated with the 
research about the positive impact of creating a sense of community in the schools (e.g., the 
EDUCO program in El Salvador, Jimenez & Sawada, 1999). 
Strong parental involvement. Parental involvement was mentioned in many 
different studies on effective schools but seems to be even more relevant in the case of 
disadvantaged students, which makes sense. If parents were interested in following up on 
their children’s performance and were in touch with their children’s teachers, this was 
considered an indicator of the expectations parents had for their children, and expectations 
have been found to be strongly associated with achievement (Maughan, 1988; O'Dougherty 
et al., 2013; Wang & Walberg, 1996). The resilience literature uses more qualitative 
techniques than the school effectiveness studies which allowed researchers to learn about 
the processes, and not just the factors, that characterized effective schools (Masten, 2001; 
Morales & Trotman, 2004; O'Dougherty et al., 2013). 
What Family Characteristics Are Associated With Resilient Students? 
Families play an important role in fostering resilience among students, and the family 
constitutes a factor that can help reduce risk and enhance success for students. One of the 
qualities that is central to the development of resilience is a supportive environment at 
home. Parents are the first ones to provide for their children and to promote in their 




The role of parents, in order to promote resilience in their children, is to boost their 
self-esteem and give their children continuous motivation, as well as information, learning 
opportunities, norms, values, and social skills (Masten & Obradović, 2006). Benard (1991) 
also asserted that families need to be structured, hold high expectations for children’s 
behavior, and encourage participation in family life. Research also found that resilient 
children had at least one strong relationship with an adult, which did not necessarily need to 
be a parent, and most of them also received love and affection during their first year of life 
(Larson, 2006; Prince-Embury & Saklofske, 2013; Ungar, 2012; Walsh, 2012; Wang et al., 
1994). Family cohesion, family warmth, and the absence of discord were also critical 
factors in the development of resilience (Garmezy, 1991). 
Summarizing, some of the family characteristics that fostered resilience were the 
following: 
 providing a caregiving environment; 
 providing motivation; 
 increasing self-esteem; 
 providing learning opportunities and information; 
 providing discipline, norms, and values; 
 modeling social skills; 
 holding high expectations for children’s behavior; 
 promoting active participation in family activities; 
 possessing strong relationship with at least one adult (a parent is preferred but not 
necessary); 
 receiving love and affection in the first year of life;  
 experiencing cohesive family structure; and 
 experiencing family warmth and absence of discord among family members. 
Although these characteristics are not easily modified by any policy or program, they affect 




What Community Characteristics Are Associated With Resilient Students? 
Benard (1991) was one of the first to identify characteristics of communities that 
fostered resilience. These three characteristics were (a) social organizations that provide 
resources to residents, (b) constant expression of social norms so that people understood 
what behavior was expected from them, and (c) opportunities for children and youth to 
participate and contribute to the needs of the community. Garmezy (1991) also found that 
social organizations were key in the development of a healthy environment. Types of 
organizations that were mentioned in the literature were healthcare organizations, childcare 
services, job training opportunities, religious institutions, and recreational facilities. 
Some other efforts at the level of the community that helped to foster resilience were 
about providing concrete help on tasks (e.g., help with homework) and opportunities for 
students to develop new interests and skills (Wang et al., 1994). One important factor 
mentioned in the literature is the role that religion had in promoting or protecting resilient 
students at the community level. Religion was identified by Masten and Obradović (2006) 
as helpful across ethnic groups and social classes because religion promotes the concepts of 
hope, justice, and faith as well as the strengths provided in rules, values, and standards, 
along with a clear set of attitudes, results, and actions that are expected from children. 
One key factor when explaining the impact the community can have on building 
resilience in students is social capital. Social capital was described in Coleman (1988) as an 
individual’s own capacities and resources, as well as those around the individual that help 
navigate toward positive outcomes, not only in school but throughout life. The literature on 
resilience refers to social capital as contributing to create social relations based on trust, 
shared values, norms, and expectations. Kohen, Leventhal, Dahinten, and McIntosh (2008) 
avowed that “the effects of social organization on parental behaviors such as maltreatment 
may result in part from the lack of community regulation of parenting behaviors” (p. 157). 
A community that suffers from a lack of social capital risks translating that lack of social 




people living there. Likewise, a community with good levels of social capital can provide a 
caring environment that sets the groundwork for building resilience in people (DuMont, 
Ehrhard-Dietzel, & Kirkland, 2012). 
Some of the community characteristics associated with resilient students are the 
following: 
 social organizations in the community; 
 community efforts to provide resources to people in need or to satisfy needs of 
the community as a whole; 
 constant expression of norms and rules that transmit to the people living there 
what is expected from them; 
 opportunities for children, youth, and adults to participate and contribute to the 
improvement of the community as valued and active members; 
 organized efforts to offer help to neighbors with concrete tasks by making use of 
the different knowledge and competencies that the people of the community 
have; and 
 strong presence of religion in the community. 
The previous characteristics are relevant for understanding the different ways in 
which communities can foster resilience of disadvantaged students. Except for the last 
factor related to religion, all of these different characteristics can be used to inform policy 
and to develop programs that promote these efforts within communities. In Mexico, there 
are communities where these efforts are already present, and this study tried to identify 
whether these factors were helpful in promoting resilience among marginalized students. 
Conclusion 
In this chapter, I presented the main findings from the literature on resilience, with a 
focus on academic resilience. The chapter described the different student, school, family, 




factors are relevant to the present study, only those factors that could be measured 
objectively were analyzed. This study examined whether the factors that contribute to 
marginalized students’ academic success overlap with those factors identified in the school 
effectiveness and resilience literature. 
This study complements the literature by focusing on what schools in Mexico are 
doing to help their students succeed academically, even if those schools lack resources. In 
this sense, this study will go a step further and analyze the subject from the point of view of 





In this chapter, I present the research questions that guided this study, and I describe 
the data and variables that I used to perform my analyses. Then, in the second section, I 
describe the statistical methods I used to analyze the data and answer the research 
questions. 
Research Questions 
1. Which student, family, and school factors determine students’ academic 
achievement in Mexico? 
2. What student, family, and school factors are relevant for increasing the 
probability of students being categorized as potentially resilient? 
Data and Variables 
I analyzed PISA 2009 data in order to answer my two research questions. I also used 
the Formato 911 database to complement the analysis with additional socioeconomic and 
school-level variables.  
PISA 2009 Database 
PISA is a triennial international evaluation applied to OECD as well as nonOECD 




year-old students’ skills and knowledge in reading, mathematics, and science. In the 2009 
edition, there were 74 countries participating in the survey. Mexico, as an OECD member, 
has participated since the first edition of PISA in 2000. PISA results have been used in 
many countries, especially in Mexico, to compare how education systems are being 
effective in providing skills and knowledge to their 15-year-olds. In Mexico, PISA was the 
first standardized evaluation representative at the national and state levels. Years later, in 
2006, ENLACE, the national curriculum-based standardized evaluation, was created. 
However, “PISA is unique because it is an evaluation that it is not directly linked to the 
school curriculum. The tests are designed to assess to what extent students at the end of 
compulsory education can apply their knowledge to real-life situations and be equipped for 
full participation in society.” (OECD, 2015). Every wave of PISA focuses on deeply 
evaluating one of the core competencies. In 2000 and 2009, the evaluation had a higher 
weight on the reading competencies, in 2003 and 2012 it was on mathematics, and in 2006 
and 2015 it was on science. In the case of my database, this means that I had more robust 
information for the reading area. 
In the PISA 2009 edition, a total of 38,250 Mexican students participated, including 
high and middle school students who were between 15 years 3 months and 16 years 2 
months of age, and they attended any type of school in Mexico (public or private). I 
decided to focus my analysis on only middle school students, which formed a sample of 
10,468 students. I chose to analyze middle school students because most of them were in 
ninth grade, which is the last year of middle school in Mexico, and they had spent at least 
2.5 years in the same school building on average, so it was reasonable to assume they had 
been in their school long enough for the school to have affected their achievement. In 
contrast, most of the high school students were in their first year of high school when they 
were evaluated (March 2009) and had less exposure to their school setting. I know that 
PISA is a cross-sectional study and the results are not directly affected by the previous year 




assessment; however, since my study is focused on analyzing school impact, I thought that 
2.5 years in the same middle school would more closely explain students' performance than 
the education received half a year before the assessment. The following table describes the 
students evaluated by PISA. 
 
 
Table 4  








Missing data 37 
TOTAL 38,250 
 
The OECD randomly selected the schools that were going to be evaluated but 
respected the representativeness at the state and country levels. The OECD sent the list of 
the selected schools to be evaluated to the INEE, the institute in charge of managing the 
test in Mexico or National Project Manager, as PISA calls it, and the INEE administered 
the test to the students who were within the age range established by OECD. The maximum 
number of students who could be evaluated per school was 35, and the minimum was 1, 
and if in the classroom there were more than 35 students in the age range, students were 
selected randomly by classroom and school grade. Even though, I observed that most of the 
15-year-old students were in 10th grade, the representative sample of PISA respects the 
fact that around 37% of 15-year-old students in Mexico are overaged, and I am analyzing 
that representative sample.   
Together with the evaluation of student competency, the OECD also administered 




the background of the students, the schools’ functioning, and the principals’ attitudes and 
performance. 
The strength of PISA is that it was designed to measure student competency in the 
use of knowledge, rather than just curriculum memorization or mechanical tasks, which 
implies the acquisition of more complex abilities and skills. However, one of the 
drawbacks of this assessment is that the sample of students evaluated for some schools can 
be as little as 1 student, and that could affect the representativeness of the results at the 
school level. I controlled for this problem by using the weights that the PISA database 
offered. Also, this database had a complete student and school questionnaire with 
socioeconomic and school level information that helped to identify and determine which 
schools were performing higher than expected. Another drawback could be that PISA asks 
questions at the school level to the school principal, who gives his or her personal 
perception and opinion, which could be far from the truth and far from being considered 
evidence-based and robust information for the analysis. However, I controlled for this 
problem by using an additional Mexican database, called Formato 911, that provided 
relevant information and was more accurate, since the school principal’s answers were 
verified by the Mexican Ministry of Education. Taking these controls into account, I 
considered the PISA and Formato 911 databases to be useful sources of information for 
performing my analysis. 
From the PISA database, I used students’ performance on reading and mathematics 
as the dependent variable. Originally, I thought about using only the students’ reading 
performance because in 2009 it was the main focus of the evaluation. However, 
mathematics performance is also relevant because it is a variable that is less dependent on 
students’ SES than reading competency, and it provides a better measure of the knowledge 
students have acquired at school (Kane & Cantrell, 2010). Also, since Klitgaard and Hall 
(1974), it has been recognized that one of the weaknesses of school effectiveness studies is 




study overcomes this weakness by incorporating both reading and mathematics 
competencies. 
Regarding the independent variables, I used the variables that were related to the 
students’ background to control for variables that were relevant in determining student 
achievement. These included the Economic, Socio and Cultural Status (ESCS) variable, 
which is a standardized index created by the OECD on the basis of the following variables: 
The International Socio-Economic Index of Occupational Status (ISEI), the highest level of 
education of the student’s parents converted into years of schooling, the PISA index of 
family wealth, the PISA index of home educational resources, and the PISA index of 
possessions related to “classical” culture in the family home. Some other variables included 
preschool, private/public school, grade, class and school size, school principal leadership, 
rural or urban, students’ attitudes, and time spent learning. Students’ attitude toward 
learning was an endogenous variable because it could be influenced by achievement, but it 
was related to the noncognitive skills that the students had at one point in time, so I decided 
to include it. In the case of time spent learning, since I am measuring the time spent in 
class, the achievement (success or failure) of the students would not affect this variable 
since it depended on the curriculum, school, and teachers’ decisions. 
In Table 5, I present the variables taken from the PISA 2009 database that were used 






 Variables Taken From the PISA 2009 Database 
Variable Information available 
Clave de Centro de Trabajo (CCT) Indicated the school’s ID 
PISA reading test scores* Mean score by student 
PISA math test scores* Mean score by student 
PISA Index of Economic, Social and 
Cultural Status 
Pisa’s ESCS index constructed using Father and 
Mother’s Index of Occupational Status, the Index of 
Family Wealth, the Index Home Educational Resources, 
and the Index of Cultural Possessions  
Indigenous language Measured whether the students spoke an indigenous 
language 
Gender Measured whether the student was a boy or a girl 
Grade Measured whether the student was in the modal grade or 
below it 
Hours a week in a reading class Measured the total hours a week spent in a reading class 
Hours a week in a mathematics class Measured the total hours a week spent in a mathematics 
class 
Preschool education Attended 1 or more years of preschool  
Repeated primary school Repeated a primary school grade once, twice, or more or 
didn’t repeat  
Repeated middle school Repeated a middle school grade once, twice, or more or 
didn’t repeat 
Student living with mother Lived with their mother 
Student living with father Lived with their father 
Attitude toward school Perception that school contributed to his/her professional 
and academic development  
ESCS (school mean) Measured the average ESCS by school  
Index on the school’s educational 
resources* 
Measured the school principal’s perceptions of potential 
factors hindering instruction at school  
School leadership* Principal’s involvement at school 
Teacher-related factors affecting  
school climate* 
Factors related to the teacher that could affect the school 
climate were present  
Student-related factors affecting  
school climate* 
Factors related to the student that could affect the school 
climate were present 
Rural/urban (1 = rural; 0 = urban) Lived in a rural or urban area 
Public/private (1 = private; 0 = public) Attended a public or private school 
School size Number of students by school 





The Formato 911 questionnaire was created and administered by the Ministry of 
Education (SEP). The school principal was in charge of answering this questionnaire every 
school year, and there was one questionnaire per school shift. It contained interesting 
information regarding the school infrastructure, teachers’ education, and students’ 
characteristics, as well as expenditure on education of the families. 
The variables presented in Table 6 were mostly used to construct a series of useful 
indexes at the school level, for instance the percentage of indigenous students, the school 
and class size, the percentage of full-time teachers, and teachers in Carrera Magisterial.  
In addition to the information obtained from the Formato 911, this study also gathered 
information about the number or percent of families who received additional income from 
social and conditional cash transfer programs (e.g., Oportunidades), which were described 
in detail in the literature review. The information on the percentage of students who were 
enrolled in programs such as Oportunidades at every school was relevant because these 
programs may boost student SES and represent an incentive to attend school. I could only 
use this information as aggregate data on schools and not as individual level information on 
the students' characteristics. However, as we will see in the next chapters, this information 
was highly collinear with variables related to the SES of the students and the areas where 
their schools were located, and these characteristics were measured with the 








 Variables Taken From the Formato 911 
Variable Information available 
Clave de Centro de Trabajo (CCT) Indicated the school’s ID. 
Average level of principal’s education Measured by school and by shift the level of 
principal’s education 
Average level of teachers’ education Measured by school and by shift the average 
educational level of the teachers 
Percentage of teachers in Carrera 
Magisterial 
I estimated the percentage by dividing the number 
of teachers in the program by the total number of 
teachers  
Class size I estimated the class size by dividing the total 
number of students by the number of groups  
Telesecundaria Measured whether the school belonged to the 
distance education program “Telesecundaria” 
Percentage of full-time teachers I estimated the percentage of full-time teachers by 
dividing the number of full-time teachers by the 
total number of teachers by school and shift 
Percentage of indigenous students I estimated the percentage of indigenous students by 
dividing the number of indigenous students by the 






The two methods that this study used to answer the research questions are presented 
in the following table. I will expand on every one of the methods used in every question in 
this section.  
 
Table 7  
Proposed Methodology 
 Question Method Sample size Variable 
1 What student, 









7,033 students Y= {PISA mathematics score, 
PISA reading score} 
X= {PISA ESCS, 
gender,  
attitude toward school, student 
living with mother, preschool 




school size, average years of 
teachers' education, % of 
teachers in Carrera Magisterial,  
student-related aspects of school 
climate, teacher-related factors 
affecting school climate, index on 
the school’s educational 
resources, % of indigenous 
students, ESCS*rural (interaction 




Table 7 (continued) 
 
 Question Method Sample size Variable 
2 What education, 
family, and school 
factors are relevant 
for increasing the 
probability of 
Mexican students 
being categorized as 






1,823 students Y= {Student is categorized as 
resilient (1),  
Student is categorized as 
nonresilient (0)} 
X= {PISA ESCS, 
indigenous language, 
gender,  
hours a week reading, hours a 
week math, preschool education, 
repeated primary school, 
repeated middle school, mother 
with at least college education,  
father with at least college 
education,  
student living with mother,  
student living with father,  
attitude toward school 
ESCS (school mean), rural/urban, 
public/private, Telesecundaria,  
school size,  
% of indigenous students,  
index on the school’s educational 
resources, school leadership, 
teacher participation, index on 
teacher shortage,  
teacher-related factors affecting 
school climate,  
student-related aspects of school 
climate,  
average level of principal's 
education, average level of 
teachers' education,  
% of teachers in Carrera 
Magisterial,  
teacher-staff ratio,  
class size,  




The literature review, presented in Chapter II, provided a list of education, school, 
and community factors that have been found to help students succeed at school. The 
present study used this information to analyze whether students in marginalized situations 




status due to any of the factors identified in the literature review. The PISA data and the 
Formato 911 questionnaire allowed me to perform the analysis for the first two research 
questions, where my unit of analysis was the students.  
First Research Question 
What student, family, and school factors determine students’ academic 
achievement in Mexico? 
In order to answer this first question, a multilevel analysis with additional cross-level 
interactions between SES and school level variables was conducted. This method was used 
to find out the different determinants of achievement that explained the students’ 
performance on the PISA test in math and reading. I estimated an education production 
function (Todd & Wolpin, 2003) that helped me understand the different factors that 
determined the achievement of Mexican students on average. I then performed a multilevel 
analysis using PISA 2009 and Formato 911 data, with a sample of 7,033 15-year-old 
students attending middle school in Mexico who had complete information for this 
analysis. Initially, I ran the multilevel analysis using cross-level interactions between ESCS 
and school level variables. The interactions that were statistically significant in this model 
were the interaction of ESCS and the variable rural, and the interaction of ESCS and 
distance education program, Telesecundarias. I then ran a final model integrating only the 
results of the statistically significant interaction terms, meaning ESCS interacted with rural 
(escsrural) and the interaction of ESCS with distance education program (escstelesec).  
In order to be able to easily interpret the results of the interaction terms and of the 
coefficients, I standardized the PISA scores for reading and math and also the ESCS 
predictor. In order to perform this analysis, I created multiple models that allowed me to 




Variables. The variables that match the different criteria that I identified in my 
literature review are shown in Table 8, together with the descriptive statistics for each 
variable. 
 
Table 8  




Mean SD Obs Min Max 
       
Dependent variables       
       
PISA reading test scores Continuous 384.80 76.92 10144 99.99 644.91 
PISA math test scores Continuous 383.51 70.56 10144 130.56 680.02 
       
Independent variables       
       
Level 1: Student level 
variables 
 
     
       
PISA ESCS index z-scores Continuous 0 1 10095 -3.29 3.37 
- Father SQ ISEI Continuous 42.00 24.95 10468 16.00 90 
- Mother SQ ISEI  Continuous 64.80 33.42 10468 16.00 90 
- PISA Index of Family 
Wealth 
Continuous 
-1.76 1.12 10104 -6.16 2.00 
- PISA Index of Home 
Educational Resources 
Continuous 
-1.18 0.99 10055 -4.07 0.87 
- PISA Index of 
Possessions Related to 
Classical Culture in the 
Family Home 
Continuous 
-0.33 0.88 9774 -1.40 1.17 
Gender Dummy .46 0.49 10144 0 1 
Preschool education  Dummy .85 .36 9896 0 1 
Student living with mother Dummy .89 .32 9310 0 1 
Attitude toward school Continuous .25 .97 9378 -2.98 2.01 




Table 8 (continued) 
 
Definition Type of variable Mean SD Obs Min Max 
Level 2: School level 
variables 
 
     
ESCS (school mean) Continuous -1.51 .78 10144 -3.87 1.67 
Rural/urban (1 = rural; 0 = 
urban) 
Dummy 
0.21 0.41 10422 0 1 
Public/private (1 = private; 0 
= public) 
Dummy 
0.06 0.23 10144 0 1 
Telesecundaria Categorical 0.188 .3911 10166 0 1 
School size Continuous 87.61 102.55 8753 0 500 
Average years of teachers’ 
education 
Categorical 3.72 0.45 10080 3 5 
Percentage of teachers in 
Carrera Magisterial 
Continuous 0.203 0.19 10080 0 1 
Student-related aspects of 
school climate  
Continuous 





-0.64 1.01 10454 -4.09 2.12 




-1.16 1.02 10419 -3.39 1.93 
Percentage of indigenous 
students 
Continuous 
.049 .21 10160 0 1 
ESCS * rural z-score
1 
Continuous -0.85 1.21 10063 -5.53 1.78 
ESCS * Telesecundaria z-
score
2 Continuous -.42 .97 10095 -5.53 1.20 
1
Term accounting for the interaction between the ESCS index and the rural variable 
2
Term accounting for the interaction between the ESCS index and the Telesecundaria variable 
 
The previous list of variables shows the ones I used for the analysis. My dependent 
variables were the PISA test scores obtained by Mexican students on the mathematics and 
reading tests. My independent variable for the level 1 analysis was the Economic, Social 
and Cultural Status Index (created by the OCDE). In Table 8, I included the different 
variables that comprised the index, even if I did not use them separately: father’s and 
mother’s occupation, wealth, home, and educational and cultural resources. I standardized 
the ESCS index and estimated the z-score in order to be able to interpret correctly the 
contribution of this variable to the PISA’s scores in math and reading. I also added 




whether the student received preschool education, whether the student repeated one or 
more grades, whether the student lived with his or her mother, and the PISA index of 
attitude toward school. 
My level 2 independent variables were whether the school was located in a rural or 
urban community, the mean ESCS of the students who attended the school, whether the 
school was private or public, whether the school was a school from the distance education 
program, the size of the school (number of students), the percentage of indigenous students 
in the school, the index of the educational resources of the school, the index of teacher-
related factors affecting school climate, and student-related factors affecting school 
climate. I also included variables from the Formato 911 database such as the teachers’ 
average years of schooling and the percentage of teachers in Carrera Magisterial. I also 
included the interaction variables between the ESCS index and the rural and 
Telesecundaria variables.  
Specification of the model. The different models I present in this chapter were 
constructed by adding variables gradually, so I could appreciate the impact of the factors 
separately. Multilevel analysis explicitly models the error term in the equation as composed 
by a school-level random error and an idiosyncratic error. In this model, my level 1 unit of 
analysis was the student, and my level 2 unit was the school. The model that I used for this 
analysis was the following:  
(1a) Yij = β0+β1 level1+ ri 
(1b) β0j = γ00 + γ01level2j+ uj 
In equation 1a, I present the student-level equation, where I included information that 
was only related to the student. In equation 1b, I present the level 2 model, which is the 
school/community level. The multilevel model is expressed below: 
 




My objective in performing these analyses was to check if the different variables that 
the literature identified as having an impact on the achievement of Mexican and not 
Mexican students were supported by my study. I was also interested in being able to 
estimate an education production function for the case of Mexico by using the PISA and 
Formato 911 databases. 
In the following chapter, I present the specification of the eight different models I 
used for the analysis. I used similar models for the different statistical techniques I 
performed. 
I proposed a multilevel model to determine the main factors that explained PISA’s 
reading and mathematics scores for Mexican students, which I present in Error! 
Reference source not found.. In Model (1), I estimated an empty model in which I ran the 
model without predictors in order to estimate the overall intercept and use it as a baseline 
against which I compared the variance in mathematics and reading scores accounted by the 
independent variables at level 1 and level 2.  
Model (2) includes all the variables that provided information about students’ 
characteristics (level 1 variables). These variables were the student’s ESCS, whether the 
students was a boy or a girl, whether the student lived with his or her mother, whether the 






Table 9  
Specifications of the Model 














PISA ESCS z-scores  X X X X X X 
Gender  X X X X X X 
Attitude toward school  X X X X X X 
Student living with mother  X X X X X X 
Preschool education  X X X X X X 
Grade  X X X X X X 
ESCS (school mean)   X X X X X 
Rural/urban    X X X X 
Public/private    X X X X 
State     X X X 
Telesecundaria     X X X 
School size     X X X 
Average years of teachers’ 
education 
 
    X X 
Percentage of teachers in 
Carrera Magisterial 
 
    X X 
Student-related aspects of 
school climate 
 
    X X 
Teacher-related aspects of 
school climate 
 
    X X 
Index on the school’s 
educational resources 
 
    X X 
Percentage of indigenous 
students 
 
    X X 
ESCS * rural z-score
1 
      X 




     X 
1
Term accounting for the interaction between the ESCS index and the rural variable 
2




Model (3) took in the same variables as model (2) and controlled for the school’s 
mean ESCS. This model allowed me to compare the effect of the individual socioeconomic 
condition of the student with the impact of the socioeconomic context of the student’s 
school [Model (2) versus Model (3)]. 
Model (4) provided information on which ESCS variable, student mean or school 
mean ESCS, seemed to be more important in determining the reading and math scores. 
Even when there was a possibility of collinearity between these two variables, it was 
important for me to provide evidence that both indexes could jointly affect the performance 
of the Mexican students. Including the mean ESCS of the students who attended one school 
helped me understand the population that attended one institution, and other studies from 
the OECD have shown that, by controlling for the school mean ESCS, the positive effect 
that private schools have on students’ performance is reduced, although both variables are 
expected to affect the students’ achievement (Blanco, 2008). This model works as a 
benchmark in order to analyze the impact of the most important level 2 characteristics. 
Model (4) and Model (5) were comprised of the same variables as Model (3), but 
each one of them included a relevant level 2 variable. In the case of Model (4), I wanted to 
control for whether the community was rural or urban. For Model (5), the objective was to 
additionally control for whether the school was private or public. 
Once I defined the effect of relevant variables, such as the individual ESCS, the 
school’s ESCS, whether the school was located in a rural or urban community, and whether 
the school was public or private, in Model (6) I started introducing variables like the school 
size and whether the school was a school from the distance education program, 
Telesecundaria. This last variable was relevant because multiple studies have found that  
distance education schools have higher performance than regular schools (Calderoni, 1998; 
Santos del Real & Carvajal, 2001). In Model (7), in addition to the variables of Model (6), I 
included the percentage of indigenous students at the school level. This analysis was 




controlled for all the students’ characteristics and some relevant school characteristics, this 
model told me how important it was for the student to study in an environment mainly 
composed of indigenous students. This way, I controlled for the individual condition of the 
student and the student’s environment. 
Second Research Question 
What education, family, and school factors are relevant for increasing the 
probability of students being categorized as potentially resilient? 
The main objective of this question is to identify a sample of potentially resilient 
students and analyze which individual, family, and school factors increased their 
probabilities of becoming resilient. For the sake of this study, I defined potentially resilient 
students as the students who, even if they struggled with a lack of resources, obtained 
better academic achievement than we would expect. In order to identify and analyze the 
resilient students2 in my sample, I considered as resilient those students who obtained 
scores 0.5 standard deviations above their expected score and who had an individual ESCS 
below the national mean ESCS. I performed Ordinary Least Squares (OLS) regressions 
using as dependent variables the students’ PISA reading and mathematics results and as 
independent variables only those related to the socioeconomic status and background of the 
students. I reviewed different studies of outlier and residual analysis, and I used variables 
similar to the ones in these studies for performing the residual analysis and identifying 
those outlier students who were performing higher than expected given their 
socioeconomic and cultural background (Klitgaard & Hall, 1974; McCoach, B., Goldstein, 
J., Behuniak, P., Reis, S. M., & Black, A. C, 2010). In the following section, I specify my 
model and the independent variables I selected. 
Specification of the model. The model I used for the OLS regression was the 
following: 
                                                          




(3a) Ai = α + β escs + ς indi + π girl +η rural + θ grade+ εi, 
where Ai stands for the achievement of the students, escs is the socioeconomic status, indi 
stands for whether the student spoke an indigenous language, girl is the gender of the 
student, and rural stands for whether the school is located in a rural area. I finally 
controlled for grade repetition to make sure outstanding students were those enrolled in the 
proper school year in accordance with their age. This is a relevant issue since I used a 
sample of 15-year-old students who were in middle school, so I needed to know how far 
they lagged behind and control for that, since in Mexico 15-year-olds should be in their last 
year of middle school or in their first year of high school equivalent.  
In Equation 3a, I present the base equation that I used to identify outliers. In this 
equation, I only used variables that were not related to school factors but were related only 
to student background, so I could know if the results were higher than would be expected 
given the characteristics of the students and the area where the school was located. 
The outcomes of this regression were used to perform a residual analysis to identify 
the different student outliers. Related to the measure I used to identify the outliers, in 
similar studies I checked (Klitgaard & Hall, 1974; McCoach et al., 2010), the authors 
recommend using between 0.5 and 1.8 standard errors of the prediction to determine 
whether a school was a positive or negative outlier. For example, schools were identified as 
positive outliers if their actual scores exceeded their predicted scores by at least 1.8 
standard errors in both reading and mathematics. However, I was aware that using such a 
restrictive criterion would greatly reduce the sample size, affecting the margin of error and 
the reliability of the analysis, and I was interested in analyzing the results of students who 




Therefore, I chose a criterion of 0.5 standard deviations above the expected score in 
both math and reading for the selection of the positive outliers.3 Once this was  
done, I identified the resilient students by drawing from the positive outliers those students 
with an ESCS below the country’s mean ESCS. 
I also identified a sample of nonresilient students by selecting the students with a 
score between -0.5 and 0.5 standard deviations below and above their expected score and 
who also had an ESCS below the country’s mean. Instead of defining nonresilient as the 
extreme opposite, I decided to select schools with average scores following the 
recommendations of Klitgaard and Hall (1974), who stated that in order to attempt a school 
improvement, it is better to compare effective schools with average schools, rather than 
with very poor schools, as the background characteristics of those two groups of students 
are not as different. 
The model I used to identify the residuals and the outliers is the following one: 
(3b) ri = Aoi– Api= observed value of A – predicted value of A, 
where ri are the residuals and (A) the students’ achievement; Aoi, are the observed values of 
(A), and Api are the predicted values of (A). Once I identified the resilient and nonresilient 
students, I performed a multilevel logistic analysis of the resilient group. This way, I could 
measure the probabilities that every factor added to or deducted from being resilient, and I 
identified which factors were most relevant in explaining and promoting resilience. 
I performed a multilevel logit analysis, which allowed me to calculate the marginal 
effects that each variable had on increasing a student’s probability of exhibiting resilience 
                                                          
3 I also ran the models using additional statistical criteria (1 and 1.5 SD); however, in this chapter I 
only present the results of the 0.5 SD analysis, and the results for the 1 and 1.5 SD are added in the 
appendix. The rationale for using these three definitions is to compare how different the samples 
were if I used these three different identification strategies for resilient students. I found 
differences, although the highly significant and substantive variables remained in all three samples 





as defined in this study. I decided to perform a multilevel logistic analysis since my 
dependent variable in this case was a dichotomous variable (e.g., resilient or nonresilient), 
and a linear regression might take the fitted value outside the range of 0 - 1. The multilevel 
logistic regression, or random coefficient logistic regression, was based on linear models 
that were constructed for the log-odds that included random effects for the different groups 
involved in the analysis, which in this case were the two groups involved, student-level and 
school-level. The equation that helped me explain my model was the following one: 
(3c) Yij = Pij + Rij 
In my model, Yij denoted the dichotomic outcome variable for level 1 unit i in level 2 
unit j. There were nj units in the jth level 2 unit. The outcome Yij is coded as 0 or 1, also 
referred to as “nonresilient” and “resilient”. The levels were defined as “student” and 
“school” to the level-one and level-two. The variables that I assumed were potential 
explanations for the observed resilience and nonresilience were denoted X1. . . Xr. The 
probability that the students were resilient or not depended on the individual as well as the 
group and was denoted Pij, and the residuals were Rij. 
The model for the logistic random intercept model was the following one:  
(3d)     
In model (3d), we can see that the logit of Pij was the sum of a linear function of the 
explanatory variables and a random group-dependent deviation of U0j. 
Once I performed this analysis, I verified whether some of these factors and 
characteristics were also related to the resilience factors that had been previously identified 
in the literature review. 
Variables. The variables that were involved in the analysis are shown in Error! 










Mean SD Obs Min Max 
       
Dependent variable       
       
PISA reading test scores Continuous 384.80 76.92 10144 99.99 644.91 
PISA math test scores Continuous 383.51 70.56 10144 130.56 680.02 
       
Independent variable       
       
Level 1: Student level variables     
       
PISA ESCS Index Continuous -1.51 1.22 10095 -5.53 2.61 
- Father SQ ISEI Continuous 42.00 24.95 10468 16.00 90 
- Mother SQ ISEI  Continuous 64.80 33.42 10468 16.00 90 
- PISA Index of Family 
Wealth 
Continuous 
-1.76 1.12 10104 -6.16 2.00 
- PISA Index of Home 
Educational Resources 
Continuous 
-1.18 0.99 10055 -4.07 0.87 
- PISA Index of 
Possessions Related to 
Classical Culture in the 
Family Home 
Continuous 
-0.33 0.88 9774 -1.40 1.17 
Indigenous language Dummy .03 0.17 9880 0 1 
Gender Dummy .46 0.49 10144 0 1 
Hours a week in a language class Continuous 3.93 1.67 8818 0 27 
Hours a week in a math class Continuous 4.07 1.46 8974 0 20 
Preschool education  Dummy .85 .36 9896 0 1 
Repeated primary school  Dummy .41 .49 9170 0 1 
Repeated middle school  Dummy .14 .34 7221 0 1 
Student living with mother Dummy .89 .32 9310 0 1 
Student living with father Dummy .77 .42 8260 0 1 
Attitude toward school Continuous .25 .97 9378 -2.98 2.01 









Mean SD Obs Min Max 
Level 2: School level variables      
       
ESCS (school mean) Continuous -1.51 .78 10144 -3.87 1.67 
Rural/urban (1 = rural; 0 = urban) Dummy 0.21 0.41 10422 0 1 
Public/private (1 = private; 0 = 
public) 
Dummy 
0.06 0.23 10144 0 1 
Telesecundaria Categorical 0.188 .3911 10166 0 1 
School size Continuous 87.61 102.55 8753 0 500 
Percentage of indigenous 
students 
Continuous 
.049 .21 101160 0 1 
School leadership  Continuous 0.27 0.96 10442 -2.09 3.77 
Teacher participation  Continuous -0.94 0.64 10454 -2.07 1.14 
Teacher-related factors affecting 
school climate  
Continuous 
-0.64 1.01 10454 -4.09 2.12 
Index on the school’s educational 
resources  
Continuous 
-1.16 1.02 10419 -3.39 1.93 
Student-related aspects of school 
climate  
Continuous 
-0.03 0.97 10454 -2.74 2.36 
Average level of principal’s 
education 
Categorical 
4.20 0.424 9881 3 6 
Average level of teachers’ 
education 
Categorical 3.72 0.45 10080 3 5 
Percentage of teachers in Carrera 
Magisterial 
Continuous 0.203 0.19 10080 0 1 
Teacher-staff ratio Continuous 2.716 1.98 9364 0.52 17 
Class size Continuous 30.76 9.89 10110 2.15 68.7 
Percentage of full-time teachers Continuous 0.172 0.281 10110 0 1 
 
The variables that I used to run my regression and identify the resilient students 
among disadvantaged students and nonresilient students were presented in the previous 
table and included the PISA Index for Economic, Social and Cultural Status (ESCS); 
whether the student spoke an indigenous language at home; gender; whether the school he 
or she attended was located in a rural community; and whether the student was in the 
appropriate grade according to the student’s age. All of these variables were based upon 
characteristics strictly related to student SES. 
For analyzing the data, I utilized the multilevel logit models. I present here six 




adding one variable had on explaining the probability of being resilient. I used variables at 
the student level which were all taken from PISA, and school variables, which were taken 
from PISA and the the Formato 911 database. In the following table, I explain the different 


















Hours per week in a math class X X X X X X 
Hours per week in a reading class X X X X X X 
Preschool education X X X X X X 
Repeated primary school X X X X X X 
Repeated middle school X X X X X X 
Student living with mother X X X X X X 
Student living with father X X X X X X 
Attitude toward school X X X X X X 
ESCS (school mean)  X X X X X 
Public/private   X X X X 
Telesecundaria    X X X 
School size    X X X 
Percentage of indigenous students    X X X 
Index of the school’s educational 
resources 
    X X 
School leadership     X X 
Teacher participation     X X 
Index of teacher shortage      X X 
Teacher-related factors affecting 
school climate 
    X X 
Student-related aspects of school 
climate 
    X X 
Average level of principal’s education      X 
Average level of teachers’ education      X 
Percentage of teachers in Carrera 
Magisterial 
     X 
Teacher staff ratio      X 
Class size      X 





As we can see in the previous table, Model 1 only included the student-level 
variables that I had in my database. In Model 2, I added the mean ESCS. Model 3 had the 
variable of private school. Model 4 included and took into account whether the school was 
a Telesecundaria, the school size, and the percentage of indigenous students. In Model 6, I 
included a series of PISA’s indexes at the school level, and in Model 7, I included variables 
taken from the Formato 911 such as the average level of the principal’s and teachers’ 
education, the percentage of teachers who participated in Carrera Magisterial, the teacher-







































WHICH STUDENT, FAMILY, AND SCHOOL FACTORS DETERMINED 
STUDENTS’ ACADEMIC ACHIEVEMENT  
IN MEXICO? 
Introduction 
There are different factors that determine the conditions under which students will 
be educated, and every factor contributes to a different portion of a student's achievement. 
These conditions vary across countries, states, communities, schools, and families, and 
researchers have tried to measure the impact (positive and negative) that measurable factors 
have on how students succeed at school. Since, every population is different and there are 
very few studies focused on analyzing the case of Mexico and its middle school students 
(Backhoff et al., 2007; Blanco, 2008; Broadziak, 2009), I decided to concentrate on the 
question of which factors determine students’ academic achievement. For this analysis, I 
used the case of 15-year-old middle school students in Mexico. The sample was comprised 
of 10,468 students out of 38,250, who participated in PISA. Students were randomly 
selected by the PISA team respecting the representativeness of middle schoolers at the state 
and country level. In this chapter, I explore the determinants of achievement for Mexican 
middle schoolers in general. In Chapter V, the following chapter, I focus my analysis on 




Hereafter, I present the results of the analysis I performed. I conducted a multilevel 
analysis with cross-level interaction terms to assess empirically the importance of the 
different inputs in the educational process and, especially, to evaluate if some of these 
factors or characteristics affected students’ academic performance differently according to 
their SES. I hypothesized there were some school-level factors that positively affected low-
income students and helped them succeed against the odds. If my hypothesis was correct 
and I could identify those school-level factors, then my analysis would inform education 
policy decisions and help improve the design and impact of the Mexican education system. 
In Mexico, 15-year-old students are a relevant group since they are at high risk of dropping 
out of school. It is at the end of middle school that Mexico experiences its highest drop-out 
rates (INEE, 2012). 
In order to have a better understanding of which student, family, school, and 
community characteristics were associated with academic success of Mexican students, in 
the previous chapter I presented a review of the research associated with school 
effectiveness that had been done in Mexico. Hereby, I present the quantitative analysis that 
helped me understand what was happening in the case of 15-year-old students in Mexico, 
specifically what factors explained or determined the achievement of 15-year-old middle 
school students in Mexico. 
In the following table, I introduce a brief summary of the different factors identified 
by the school effectiveness literature that seem to explain the achievement of Mexican 
students. I divided the literature review into three sections. The first one presents student 
and family factors that seem to determine students’ achievement. The second section of the 




performance. Finally, the third section explores the community factors that affect students’ 




Table 12  
 
Main Factors That Determine Achievement in the School Effectiveness Literature  
 
School factor Family characteristic Community characteristic 
Time on task Caregiving environment 
Social organizations in the 
community 
Friendly atmosphere Continuous motivation 




Construction of self-esteem Norms and rules 
Lesson planning time 




Discipline in the 
classroom 
Discipline, norms, and values Neighbors help each other 
High academic 
expectations 
Provide social skills Strong presence of religion 
Student involvement and 
belonging 
Hold high expectations for 
child behavior 
 
Faculty input in decision- 
making 
Promote active participation 
in family activities 
 
Esprit de corps 





Children receive love and 
affection in the first 
year of life 
 
 Family structure and cohesion  
  Family warmth and absence of 




As we can see in Table 12, the different student and family characteristics that seem 
to be relevant for explaining students’ academic achievement were the cultural capital that 
the family had, which included factors such as the parents’ income, occupation, and 
education; the number of books at home; whether the family had a computer; and the 
native language of the student (e.g., indigenous). I also found, after reviewing multiple 
analyses and meta-analyses, that grade repetition and academic commitment were factors 




different student and family factors were strongly related to determinants of SES. However, 
we need to be cautious because we cannot assume that all of these factors were exclusively 
determining achievement. In fact, they may have been as much a consequence of school 
success/failure as a determinant, especially in the case of grade repetition and academic 
commitment, among others. 
In terms of the school factors, we see that there were multiple characteristics that 
seem to be related to students’ achievement; some of them were also related to social and 
economic resources, such as infrastructure, school resources, and whether the school had 
one grade per classroom. Another school factor that was identified as a relevant 
determinant was the school principal's and teachers’ preparation and other factors that 
schools were able to modify directly, for instance, effective teaching time, discipline in the 
classroom, peer tutoring, school mentoring, and school principal leadership.  
Finally, most of the community factors that seem to relate to the students’ 
performance were also related to socioeconomic factors; among them were the inequality 
levels of the community, infrastructure available, whether the community had access to 
poverty reduction programs, whether the community was rural or urban, and whether there 
was a sense of community among community members.  
Using the information provided in the literature review as a guideline, I identified 
some variables in the PISA database that I used to explain academic achievement of 
students. I then performed a multilevel analysis in order to study the impact of every 
variable on the academic achievement of students in Mexico, as measured by students’ 
scores on PISA mathematics and reading tests. The analysis was restricted to Mexico and 




complete information for the variables used in this analysis.4 I also included cross-level 
interactions in the multilevel analysis in order to examine whether the influence of school-
level variables on achievement differed by ESCS level. I initially added to the models all 
the interactions of socioeconomic level and school-level variables and then kept only the 
interactions that were statistically significant. It is important to mention that I standardized 
PISA’s reading and math scores as well as the ESCS index and converted them to z-scores 
in order to make the interpretation of results more straightforward.  
The main objective of this chapter is to analyze the different factors that determined 
students’ academic achievement, with particular attention to how socioeconomic resources 
influenced students’ academic achievement.  
Results 
In this section, I present the results I obtained from the statistical analysis of my 
sample, which consisted of 15-year-old middle school students in Mexico who participated 
in PISA 2009. In this section, I present the main findings of the analysis, including the 
results of every variable contained in the models, in order to see how the performance of 
every factor changed across subjects evaluated (reading and mathematics). I finally present 
the conclusions drawn from the analysis.  
Main Findings 
The strongest variable that was positively associated with academic achievement 
was whether the student was at the modal grade or below it. Adding this variable to the 
model aimed to control for the fact that I was analyzing a sample of students who were in 
part registered in lower levels of middle school than the appropriate ones according to their 
                                                          




age. Results show that the closer a student was to being at an age appropriate grade level, 
the higher their academic achievement. The coefficient was positive because the variable 
was negatively coded, meaning that for each grade below the student’s expected grade 
given his or her age, the variable took a lower value. A smaller gap between the current 
grade and the modal grade was associated with a positive 0.38 SD in the reading and math 
scores.  
For each additional grade that a student fell behind during middle school, the lower 
his or her scores on mathematics and reading tests. This finding coincides with what a vast 
number of studies found on the relationship between repetition and academic achievement. 
In their study, McCoy and Reynolds (1999) found that students who were retained 
performed lower in mathematics and reading than their peers who did not repeat a grade, 
even after controlling for family background and pre-retention performance. Meanwhile, 
from a systematic review of 20 studies on the subject, Shane Jimerson (2001) found that 
repetition was associated with a negative effect size of .54 and .49 standard deviations 
(SDs) in reading and mathematics achievement, respectively, and .22 negative SDs in 
students’ socioemotional adjustment.  
Additional to these findings, many studies analyzed the association between grade 
repetition and performance in later grades. In particular, several of these studies found a 
significant and negative association between repetition, dropping out rates, and future 
school enrollment (Eide & Showalter, 2001; Goldenring & Davis, 2003; Jimerson, 2001). 
Authors like Schwerdt and West (2013) found that students who were retained did improve 




significant 5 years later, unless students were retained in the third grade in which case they 
had less probability of being retained in later years.  
There is a strong debate between educational researchers and policymakers over the 
extent to which repetition helps students improve their achievement and whether it should 
remain as an educational policy to help students who are academically behind. Many of 
them argue that resources are squandered when students repeat a school grade, imposing an 
additional burden on public resources. While others believe these resources serve as a long-
term investment in students who will have a better performance in later school grades. 
Instead of incentivizing repetition, policymakers propose the use of an academic promotion 
system, which lets students be promoted to the next grade regardless of their academic 
performance in the current grade.  
Some argue that automatic promotion sends the wrong message, incentivizing 
students to put less effort and interest in school and imposing high stress on students who 
are not ready to learn new content. In this sense, repetition favors students as they get a 
chance to level their academic performance with their peers and to acquire knowledge not 
attained the first time. Some studies, like Eboatu and Omenyi (2015) compared both 
policies and concluded that students who repeated grades performed better in the grade 
they were repeating, and even better in the following one, and that grade repetition had a 
greater correlation with high academic achievement than did mass promotion.  
It is necessary to assess the impact of different policies on helping students improve 
their academic achievement and remain in school. In Mexico, from the total number of 
secondary students enrolled in the 2011-2012 school year, about 1% were repeating a grade 




well below the average percentage of repetition for Latin America in 2010 (around 10%) 
(UNESCO, 2012), there was still an important gap between the percentage of students who 
repeated, those who dropped out (5.6%), and the average percentage of students who failed 
a grade (approximately 14%; INEE, 2012). This could mean that the education system in 
Mexico is not able to retain students, as there is a higher percentage of students who are 
dropping out of school than choosing to repeat a grade.  
Further research is also needed in order to help explain what determines grade 
repetition of Mexican students, whether family background variables or school factors 
beyond the students’ control, such as teacher absence, poor teacher quality, or missing 
school days, have any impact. These studies should asses whether repeating a grade is the 
result of low achievement or if it is also the result of the lack of resources. 
The second variable that explained the next largest portion of the students’ 
achievement was gender. In Mexico, being female was associated with -0.32 SDs on the 
PISA mathematics, while the association with reading scores was positive and equivalent 
to 0.2 SDs when the student was female. Researchers and policymakers have analyzed the 
relationship between gender and academic success in order to improve the education for all 
students and reduce the gender gap caused by differences in academic achievement 
between boys and girls. A number of researchers have documented that girls perform lower 
than boys in subjects like mathematics and science (Hyde & Mertz, 2009; Lietz, 2006; 
Lydia Liu & Wilson, 2009; Murnane, Willet, Duhaldeborde, & Tyler, 2000; Stoet & Geary, 
2013).  
Some authors have explored whether the divergence in academic success between 




synthesis of more than 800 meta-analysis, Hattie (2009) aimed at answering this question. 
For instance, a study by Hyde (2005) found that differences in communication, 
talkativeness, self-disclosure, leadership, extraversion, and other personality traits between 
boys and girls were very small. Other authors, like Else-Quest, Hyde, Goldsmith, and Hulle 
(2006), even found that girls outperformed boys in terms of attention and persistence 
levels.  
While psychological attributes seem to have little influence on the potential for 
academic success of girls, other studies have hypothesized about the role of social beliefs 
and constructs in explaining academic outcomes. How teachers, school authorities, and 
parents view the role of women in science and mathematics can greatly shape how women 
perceive their own ability to succeed in these fields. Willis (1996) argued that girls tend to 
be viewed as genetically lacking spatial skills and not having a fully developed logical-
mathematical intelligence and as lacking enough motivation to succeed in mathematical 
fields. This kind of stereotyping can hinder girls’ performance in mathematics, as teachers 
who perceive female students as intrinsically less capable than male students to succeed in 
math may be devoting less attention to them, declining to motivate them, or implementing 
pedagogical practices not suited or not aimed to improve their achievement. Lydia Liu and 
Wilson (2009) argued that female students may be performing poorer in mathematics than 
boys due to low self-confidence in learning mathematics developed and reinforced when 
their display of ability was underestimated by teachers and peers. 
Teachers or parents who hold beliefs based on stereotypes about women in science 
and disciplines oriented to mathematics may also be more inclined to guide their female 




Further research is needed in order to explain why in countries like Mexico, boys 
keep outperforming girls in mathematics. It would also be interesting to analyze what the 
state can do to reduce and minimize the gender effect, so that girls and boys attain equal 
performance on both tests (Hyde & Mertz, 2009). One possible way could be to adapt 
curriculum and pedagogical practices to the needs and interests of female students in order 
to reduce the achievement gap. Also, there is a need to increase awareness on gender 
equality in education. Studies have not only found that girls perform lower than boys in 
math, but also there are less girls than boys who choose to follow a scientific professional 
path. It is therefore important to recognize the power that the school community (including 
teachers, school leaders, and parents) have on shaping girls’ interests and capabilities.  
 Another important variable in the present study that explained academic 
achievement was whether the students lived with their mother. Living with one's mother 
was a variable that was statistically significant at the 99.9% level, and the student living 
with his or her mother was associated with a positive score of 0.22 SDs on PISA reading 
and mathematics scores. This finding is relevant since multiple studies have found that 
mothers positively affect the achievement of their children (Larson, 2006; Prince-Embury 
& Saklofske, 2013; Ungar, 2012; Walsh, 2012; Wang et al., 1994) through, for example, 
providing a caregiving environment, developing motivation, increasing self-esteem, and 
holding high expectations for their children’s behavior.  
Most of the research on the influence of parents on the academic performance of 
students analyzes the relationship between the level of parents’ education and students’ 
achievement. Educational level of parents is commonly used as a proxy for SES. Since I 




parents' education level would have imposed collinearity problems, as this variable could 
have been highly correlated with parental occupation status, which was a built-in variable 
in the ESCS index. Instead, I decided to take into account whether the student lived with 
his or her mother, as a proxy of parental involvement and available support networks. The 
rationale behind this assumption was that students living with their parents have, in most 
cases, access to socioemotional relationships that help them feel supported and gain the 
self-confidence necessary to succeed in school. 
Another variable linked to academic achievement was attitude toward school, which 
was statistically significant at the 99.9% level and was positively associated with an 
increase of 0.21 SDs in reading and 0.2 in mathematics scores. Limited studies have found 
a significant association between noncognitive skills and academic success. Most of this 
research is on the relationship between students’ academic engagement, sense of 
belonging, perceptions, motivation, and attitudes toward learning and their performance in 
different subjects, mainly mathematics and science (Ma & Kishor, 1997; Schiefele, Krapp, 
& Winteler, 1992; Singh, Granville, & Dika, 2002; Wang & Holcombe, 2010; Zaki Aboud, 
Alsubaty, & Abunasser, 2015).   
Unlike these studies, which focused on students’ attitudes toward learning a 
particular subject, I used PISA’s attitude toward school variable, which measured students’ 
general perceptions of how school helped them acquire skills and knowledge needed for 
their professional future and personal growth. In this sense, students’ attitudes toward 
school, which were shaped by their own expectations of what school could do for them in 
the future, were likely influenced by the level of performance and effort they put into 




absenteeism rates, incomplete or poorly delivered tasks, bad school behavior, low 
participation rates, lack of attention in class, and ultimately, in low academic performance. 
The latter in turn would reinforce a negative perception toward school, which would 
simultaneously hinder future academic success.  
This variable confers important advantages to education policymakers and school 
authorities seeking to improve academic outcomes, since it is possible to shape students’ 
attitude toward school in time. Students’ attitudes can be molded by making changes in 
school and classroom environments, in teachers’ attitudes toward teaching and learning, 
and teachers' expectations about students’ performance, to give some examples. For 
instance, Singh et al. (2002) suggested that policymakers can shape students’ attitudes 
through changes in pedagogical practices and curriculum modifications. The authors 
concluded that motivation and interest toward mathematics and science could be increased 
by improving students’ attendance and participation, encouraging engagement in learning 
by assigning appropriate tasks in the classroom and at home, and by creating a curriculum 
that gave meaning and relevance to concepts and subjects (Singh et al., 2002)  
There is a need to explore further the association between noncognitive factors and 
academic outcomes and to clearly understand how students build positive perceptions and 
expectations of the school, their classes, and their teachers that help them get motivated and 
generate interest in learning. In this task, teachers and school authorities play a crucial role 
in providing the adequate school environment and implementing appropiate teaching 
practices.  
Socioeconomic variables, measured by the standardized ESCS index of the OECD, 




explaining students’ performance. One additional SD of ESCS was associated with a 
positive score of 0.15 SDs higher in PISA reading and mathematics scores. School-average 
ESCS was more important in explaining students’ performance in reading, since one 
additional SD in school-average ESCS was associated with an increase of 0.228 SDs in 
reading and 0.15 SDs in mathematics. This finding coincides with the findings from other 
researchers who affirmed that mathematics skills depend more directly on what the 
children learn at school, whereas parents’ education and wealth can have a higher effect on 
the way the student approaches and practices language (Kane & Cantrell, 2010). 
The relationship between socioeconomic background and academic achievement is 
perhaps the most studied association in educational research. In particular, the association 
between parental education and occupation, resources available at home, and income itself 
with performance have been wide studied. For instance, Sirin (2005) conducted a meta-
analysis, which revealed a medium level of association between SES and academic 
achievement. He found an effect size of 0.6 in the case of parental education, 0.56 in the 
case of parental occupation, and 0.58 for income. One of Sirin's main findings was that the 
magnitude of this association increased significantly as the student progressed along school 
levels, reaching its highest point during middle school. In his meta-analysis, Hattie (2009) 
also found a significant positive association between SES and achievement, equivalent to 
an effect size of 0.57, but contrary to Sirin's findings, Hattie concluded that the effect of 
SES was greater during the first years of schooling.  
SES can predict academic success through many channels. Income can determine 
students' access to educational resources and extracurricular activities that help them 




income on child development, arguing that families with higher incomes use their wealth to 
provide their children with resources that assure their well-being, such as balanced 
nutrition and adequate housing and health services, which in turn contribute to academic 
success. The authors also argued that children who come from high income homes tend to 
be less exposed to stressing situations (Bradley & Corwyn, 2002).     
Parents with higher levels of education can also contribute to academic success as 
they may have higher expectations about their children's potential and academic and 
professional futures. They can also provide the adequate environment to motivate 
educational success. Parents with high education levels could also be investing in cultural 
capital in contrast with low-income families, in which income is exclusively invested in 
basic resources such as food and housing. SES also determines the kind of school children 
attend, which in turn determines the quality of infrastructure, materials, and teachers to 
which the students are exposed.  
Preschool education was also statistically significant at the 99.9% level across my 
models and showed that having attended 1 or more years of preschool was positively and 
statistically significantly associated with a positive coefficient of 0.17 SDs in reading and 
0.22 in mathematics. This finding coincides with what other authors have found about the 
positive association between attending preschool and academic gains. For instance, Hattie’s 
(2009) conclusion from a systematic review and meta-analysis was that students who 
attended preschool for at least a year had better performance on standardized mathematics 
and reading tests. The author also found studies that claimed that students who attended 
preschool had more gains in cognitive and emotional areas, as preschool encouraged 




children to manage frustration and modulate emotions (Hattie, 2009). Duncan et al. (2007) 
also found that only preschool mathematics, and then to a lesser extent reading, predicted 
subsequent success in school. It is necessary to mention that these findings may be the 
result of selection bias, due to the fact that attending preschool was determined by pre-
existing socioeconomic and cultural variables. That being said, it is possible to say that 
students who attend preschool tend to have higher academic achievement due to family 
characteristics, such as wealth, rather than the preschool program itself. 
Contrary to what I expected to find, only two school-level variables were 
statistically significant: the private school dummy variable and the percentage of 
indigenous students. Attending a private school was associated with an additional 0.26 SDs 
in reading and 0.47 in mathematics, even after controlling for the variables included in the 
model. Studies by the OECD have reported inconclusive results when comparing the 
performance of private and public schools. One of their main findings was that private 
schools outperform public schools on the PISA in 27 out of 45 countries, but after 
controlling for the SES, private schools did better than public schools in only 8 countries, 
while the latter had higher scores in 12 countries. Mexico was one of those countries 
where, after controlling for SES, public schools had better results than private. Contrary to 
this result, my model showed that students attending a private school seem to be achieving 
higher scores than students in public schools, although caution should be taken when 
interpreting the results due to the fact that there may be a self-selection bias, since students 
who attend private school have a higher socioeconomic and cultural status and are better 
prepared for school than their counterparts. So, private schools cannot be considered to be 




having higher scores on tests, without assuming causality by the fact that those students 
attend a private school. 
The percentage of indigenous students had the highest coefficient in my model 
among school-level variables, and it was statistically significant at the 99.9% level, with a 
b coefficient of -0.68 SDs in reading and -0.55 SDs in mathematics, meaning that 
increasing a school's indigenous population by 1% was associated with a negative 0.0068 
SD and 0.0055 in the PISA reading and mathematics scores. The high coefficient that this 
variable has can be explained by the limitations that these populations face in the Mexican 
context. The education system has not been successful in integrating these populations to 
the education system, and most of the teachers are not able to speak the home languages of 
indigenous students, which might explain why the negative coefficient was higher for 
reading scores than for mathematics scores. There is a need for the system to improve its 
policies of inclusive education to help integrate these minorities and reduce the gap found 
in this analysis (Dietz, 2012; Fertig & Schmidt, 2002; Parker et al., 2002; Schmelkes, 1997; 
Wolter, 2002). 
Regarding the cross-level interaction terms, I found that the interactions between 
the ESCS index and the rural and Telesecundaria variables were statistically significant. 
The interaction term of the standardized coefficient of ESCS and the rural variable had a 
beta coefficient of -0.087 in reading scores. This coefficient can be interpreted by saying 
that the effect that the ESCS had on education performance of rural populations was less 
substantive compared to urban populations. One standard deviation increase of ESCS for 




populations that effect was reduced to only 0.062 SDs, implying that in rural communities, 
the association between ESCS and education achievement is less strong. 
Something similar happened in Mathematics, where ESCS had a Beta coefficient of 
0.156 SDs but for rural communities it decreased to only 0.061, implying that one 
additional standard deviation of income would only increase test scores by 0.061 SDs in 
mathematics in rural communities. One possible explanation is that in rural and small 
communities, the access that these populations have to museums, culture, or even books is 
lower, and having more income does not really reflect on education. Or, that the population 
living in rural areas has other priorities and the additional income they have is not spent on 
education, so the relationship between ESCS and education is softened in rural areas.  
The interaction term of ESCS and the distance education program, Telesecundaria, 
was also statistically significant, implying that one additional standard deviation of income, 
would have a 0.149 SD effect on PISA reading test scores and 0.156 in the mathematics 
scores for students attending any type of school, other than Telesecundaria. But for 
students attending this type of school, the coefficient was 0.053 SDs in reading and 0.042 
in mathematics. For the distance education program, I observed a similar phenomenon to 
the ESCS-rural interaction. The relationship between ESCS and PISA test scores seemed to 
be lower and the coefficients less steep for the students participating in distance education. 
This could imply that the efforts from the government of creating Conditional Cash 
Transfer Programs (CTP) for rural areas, where most of these Telesecundarias were 
located, and providing them with additional income, might not be having an impact as 
strong as in other urban areas and with other types of middle schools other than the 




the poor and rich, and provide the poor with additional income that can help them stay at 
school, instead of working to make their living. By providing the students with an 
additional income, the family ESCS increases; however, this increase might not be as 
effective in rural areas compared to urban areas, according to the results of this regression. 
Multiple evaluations of Oportunidades have been made and most of them show positive 
impacts of the program on education indicators, especially in reducing dropouts (Behrman 
& Parker, 2011, Parker, 2003; Parker et al., 2002). However, it would be interesting to see 
if the effectiveness of this additional income had a differentiated effect in rural and urban 
areas and in distance education programs versus any other type of middle school.  
This finding also needs to consider that, in the Mexican context, a 15-year-old 
student who is still enrolled at school and lives in a rural area or attends a Telesecundaria is 
already an outlier, since more than half of the students at that age, 55% according to INEE, 
drop out. It is also necessary to mention that distance learning has played an important role 
in providing access to education to millions of students whose only option to complete 
basic education is through a Telesecundaria. Telesecundarias have expanded widely in 
rural communities in the last years, for instance, in 2007, 65% of all students enrolled in 
middle schools in Puebla attended this type of system, while in Oaxaca and Guerrero, the 
percentage was equivalent to 70% and 54%, respectively (Cortina, De la Cruz & Makar, 
2013). It could be the case that education itself is very important to these families, 
regardless of their income, and that is why their children remain at school at age 15. It 
could also be that, given the fact that these communities are far from big cities and most of 
the Telesecundarias are in rural and low-income areas, a higher income is not associated 




buying books. Populations in these areas might not have access to these resources or if they 
do, their priorities might be different, and the probability of them buying a book instead of 
food or medicine is low. So, in rural areas and for students attending distance education 
programs, it seems that SES is less relevant in explaining PISA test scores. This 
phenomenon would actually help me answer my research question about why these schools 
are outperforming. The answer would be that income is not as relevant in these areas and 
for Telesecundarias, so they are able to succeed even with an apparent lack of resources. 
The mechanism behind this finding is actually complicated to understand because of the 
lack of information in the databases, but it seems that in rural communities effort and merit 
might pay off more than in urban communities, where education depend more on the 
family's SES. Further research is needed in order to understand if there are family or 
community characteristics in these schools that help children succeed at school or that 
soften the relationship between income and educational achievement. 
Finally, contrary to what I expected to find, there were very few school practices 
that affected the students’ achievement. Most of the factors that were significantly 
associated with the performance of the students on the test were the ones related to their 
own characteristics or to their families. Variables such as the index on educational 
resources available at the school and teacher and student-related aspects affecting the 
school climate seemed to have no relation with academic achievement. This lack of 
significant variables might be explained by the fact that PISA’s measurement of these 
variables is only based on the principal’s perceptions and not on a teacher questionnaire or 
direct observation. Even when I tried to compensate for the PISA's possible flaws in 




questionnaire–by adding two more teacher-related variables taken from the Formato 911 
database, these variables remained statistically nonsignificant.  
The latter is surprising since these variables were related to the teachers’ education 
and the percentage of teachers enrolled in Carrera Magisterial, meaning that the efforts the 
government made in creating incentives and salary scales were not helping explain student 
achievement. Carrera Magisterial was created in order to increase the quality of education 
in Mexico by evaluating teachers’ performance. However, the quality of the evaluations 
themselves and the corruption inherent in the system have put into doubt its effectiveness 
in increasing students’ academic performance.  
In an assessment of the program, Santibañez (2002) pointed out that the evaluation 
process used by the program had several flaws, including that the program did not establish 
the desired behaviors and activities expected from the teachers and lacked a benchmark 
against which the teachers were evaluated. Also, teachers were required to document their 
performance and activities through their own words and the documents they considered 
proper for this matter, which led to a greater level of subjectivity in the process of 
evaluation. In this regard, the program required principals and supervisors to evaluate their 
teachers’ performance. According to the author, the supervisors and directors had little 
incentive to authentically evaluate their teachers, as they preferred to maintain a cordial 
relationship with them. 
 These are some of the many weaknesses that the program presented during its years 
of operation and the main reasons why it was replaced in 2015 by the program, Give The 
Name Translated Here in English (Promoción en la Función por incentivos en Educación 




mandatory basis, in contrast with Carrera Magisterial, which was optional for teachers. 
The program also changed the incentives scheme: the stimuluses are now given based 
solely on the evaluation results and not on teachers' self-reported assessments, which was 
the case in Carrera Magisterial. The incentives are now granted as fixed proportions of the 
salary paid to the teacher, depending on the results in the evaluation. Teachers can now 
earn from 3% to 80% more in urban areas and from 3% to 220% in rural areas. The INEE, 
a decentralized organism, is now in charge of establishing the guidelines that define the 
performance expected from the teachers, designing and implementing the evaluation, and 
rating the teachers’ performance (SEP-CNSPD, 2016).  
A summary of the different coefficients that every variable had on the students’ 
mathematics and reading scores is presented in Error! Reference source not found.. In 




Table 13  
Summary of Findings: Significant Coefficients in the Complete Models 
 Multilevel Multilevel 
math reading 
Level 1: Student-level variables 
  
PISA ESCS X X 
Gender -X X 
Attitude toward school X X 
Student living with mother X X 
Preschool education  X X 
Grade  X X 
Level 2: School-level variables 
  
ESCS (school mean) Y X 
Rural/urban - - 
Public/private school X Z 
State - - 
Telesecundaria - - 
School size - - 
Average years of teachers' education - - 
Percentage of teachers in Carrera Magisterial - - 
Student-related aspects of school climate - - 
Teacher-related factors affecting school climate - - 
Index on the school’s educational resources - - 
Percentage of indigenous students -X -X 
ESCS * rural z-score
1 
-X -X 
ESCS * Telesecundaria z-score -X -X 
* X: p ≤ 0.001; Y: p ≤ 0.01; Z: p ≤ 0.05 
1 Term accounting for the interaction between the ESCS index and the rural variable 
2 Term accounting for the interaction between the ESCS index and the Telesecundaria variable 
 
After running this analysis, I found that there were no specific school characteristics 
that seemed to affect the sample of students according to their income. Variables associated 
with the size of the school, student and teacher climate, and the index of school resources 
were not significant. It seems that further research is needed in order to gather more 




school is doing or could do to help these low-income and high-achieving students succeed 
against the odds.   
In Table 14, I present the estimation of the intraclass correlation coefficient (ICC), 
which helped explain how different the students were among schools and if there was 
interdependence among individual-level observations by school in order to assume that a 
multilevel analysis would be able to capture the difference between individual and school 
levels. The rule of thumb is that there needs to be at least 10% correlation among students' 
scores among every school in the empty model, which in this case was Model 0, in order 
for me to justify that a multilevel analysis was pertinent.  
My empty model, Model 0, had an ICC of approximately 35%, which helped me 
justify the use of a multilevel analysis because this indicated that 35% of the reading and 
mathematics score variability was explained between schools, which also meant that 65% 
was explained within schools. As I kept adding variables, my sample always had more than 
the limit of 10% variance. 
 
Table 14 
 Intraclass Correlation Coefficient (ICC) 
 Reading Mathematics 
Model 0 0.36924 0.35809 
Model 1 0.30156 0.30963 
Model 2 0.21669 0.25931 
Model 3 0.21085 0.23961 
Model 4 0.20706 0.23701 
Model 5 0.18316 0.22154 







The main objective of this chapter was to describe the different factors that 
determined the students’ achievement and the extent to which each of them contributed to 
the 15-year-old middle school students’ performance. Previous studies have shown that 
academic performance is a function of students' own attributes and their family 
background, as well as the school's and community’s characteristics. In this section, I was 
particularly focused on the relationship between student- and school-level variables and the 
performance of 15-year-old middle school students in Mexico on the PISA mathematics 
and reading tests.  
To estimate the relationship between academic success and individual 
characteristics, I used PISA’s student variables that were related to their personal attributes, 
such as their gender and their attitude toward school, and their family and academic 
background, such as whether they lived with their mother, whether they attended 
preschool, repeated a grade, and SES as measured by PISA’s ESCS index. Concerning the 
school-level variables, my purpose was to estimate the socioeconomic background of the 
school as well as the characteristics related to the school environment, its resources, and the 
characteristics of the student body. Some of the variables included were the average years 
of the teachers’ education, the percentage of indigenous students, and the school size, 
among others.  
I employed a multilevel analysis to estimate how variations in the performance of 
the students on the PISA tests were explained by the contribution of variables at the student 
and school level. The multilevel model allowed me to separate both the individual (student) 




individual effect on the variability in scores. I also had a particular interest in estimating the 
association between the individual- and school-level variables and academic achievement, 
when they were mediated by SES. To that end, I added interaction variables in order to 
discern whether the relationship between individual- and school-level variables and the 
PISA scores in mathematics and reading varied at different values of the ESCS index.   
The results from the multilevel analysis showed that the factors that were the most 
relevant for explaining the variability in PISA scores in reading and mathematics were 
strongly related to the individual characteristics of the students who attended the schools 
rather than to the school characteristics. From the individual-level variables, grade was the 
most significantly associated with reading and mathematics scores. What this outcome tells 
us is that students who were in a lower grade level than the modal grade, performed poorer 
than those who were in the modal grade. In Mexico, there is still an alarming percentage of 
students who are failing and dropping out of middle school. De la Torre & Martín (2015) 
estimated that around 28 thousand students dropped out of middle school in their first year, 
and around 83 thousand failed. The reason why so many students failed may be due to poor 
teaching skills, lack of school resources, or factors related to the students' personal 
backgrounds. There is a need for further research on what it is that the Mexican education 
system is doing or failing to do in order to help its students succeed at school. 
There is also a need to understand why some students remain in school after having 
lost some years or being in a lower grade level than the modal. Why do they decide to stay 
in school and repeat a grade while some others choose to drop out of school? What are the 




impact on their same-grade peers? Is that impact negative or positive? Further research is 
needed to answer these questions.  
From the analysis, I also identified a statistically significant association between the 
students' gender and their performance in mathematics and reading. The results showed 
that girls achieved lower scores in mathematics than boys, and boys scored lower in 
reading than girls. The literature has identified that this pattern is happening generally 
among students, but the underlying reasons why this is occurring are still not clear, and it 
seems that the relationship between gender and achievement is even stronger in Mexico 
than in other countries (Hattie, 2009). In the case of Mexico, traditional values and beliefs 
have put women in disadvantaged positions both in the academic and professional spheres. 
Policies oriented to promote education equity should focus on ways to improve girls’ and 
boys’ performance in both areas of knowledge. There is a need for educational policies that 
help compensate for the lack of guidance and support, motivation, and development of 
mathematical abilities in girls and reading skills in boys. A revision of the curriculum 
toward a gender-focused strategy could be a possible alternative to help students strengthen 
those learning areas in which they falter the most.  
CCTs, such as Prospera (before Oportunidades), consider the disadvantage that 
girls have in terms of academic achievement, in general. Should we create some type of 
directed policy, similar to Prospera, that instead of involving economic rewards is directed 
at curriculum and emphasizes the development of girls’ abilities in mathematics and boys’ 
skills in reading at school?  
Another statistically significant variable was the students’ attitude toward school, 




achievement. In this study, attitude toward school was a measure of how the students 
perceived that school was helping them gain the skills needed for their future development. 
This variable has the potential of allowing researchers to analyze the impact that 
noncognitive skills have on explaining students' achievement, as well as the possible 
existence of a two-way interaction between them. But mainly, it can help decision-makers 
become aware of the importance of the impact that students’ expectations of their 
education have on their motivation and desire to do better or stay in school. Further 
research is needed on the channels through which school helps students meet their 
expectations. Several factors can help construct a positive perception of the education 
students are receiving. A positive school climate, an increase in the involvement of 
teachers, and better and more effective classroom organization are some examples.  
 I am also interested in analyzing why the attitude variable was so relevant for 
explaining the students’ achievement? Is it that the variable “attitude toward the school” 
was the closest to a noncognitive variable, and we are omitting noncognitive variables 
because of the limitations of the databases, so we are omitting an important part of the 
explanation? Or is it the case that attitude toward school is reinforced by academic 
achievement? What else could we include to increase the precision of our databases? 
The variables preschool education, individual ESCS, and whether the student lived 
with his or her mother were other factors strictly related to students that affected student 
performance on the tests. And they were also variables that may be hiding, as pointed out 
before, nonobservable selection variables that determine where students go to school. In the 
case of preschool education, governments should make sure every child attends preschool, 




significantly. Even when the impact of preschool can be hiding the effect of nonobservable 
variables like motivation of the parents or cultural and socioeconomic variables–in Mexico, 
preschool participation is very low, 50% in 2014, and should be increased so more children 
can attend preschool and increase their chances of having a better education (INEE, 2014).  
From the school-related variables, the ones that seemed to have an impact on the 
academic achievement of the students were the percentage of indigenous students, whether 
the school was a private or public, and the mean ESCS of the students attending the school. 
These findings offer different opportunities for continuing to analyze the data for Mexico, 
since some of these findings contradict the literature I reviewed for this research. I will 
review each of them in the following paragraphs. 
 I am particularly interested in analyzing the findings of the indigenous students and 
their performance on the PISA test. The model yielded that a 1% increase in the indigenous 
students in a school was associated negatively with 0.0068 and 0.0055 SDs in reading and 
mathematics, respectively. This result suggests that all children in a school, regardless of 
whether they themselves are indigenous, have lower scores depending on how many 
indigenous children are there with them. This could mean that children in school with a 
high percentage of indigenous students, even if they themselves are not indigenous, do no 
benefit from good education. This result could also mean that teachers in these schools are 
less prepared to teach or face limitations in their context that are not allowing them to 
provide a good education to their students. Some questions that come to mind, for example, 
are why the percentage of indigenous students is so negatively associated with PISA test 
scores. Is it because of the language barrier or is it because of the characteristics of the 




the indigenous students? Or is it that the Mexican education system is not able to adapt its 
contents to their culture, and the differences in achievement are the product of this cultural 
shock?  
 In the case of private versus public schools, governments should analyze how to 
reduce the gap between students who attend these different types of schools, so that public 
education is as good as private. The difference in performance shows that private schools 
are one of the sources of the educational inequality that exists in Mexico. High-income 
students attend better schools, but they also they have a better education because of their 
educated parents, so the positive impact they receive doubles, contrary to what happens to 
low-income students. Low-income students attend public schools that provide them with 
poorer skills, and these students are not able to receive a good education at home or at 
school, and the peer-effect at school that could help them overcome part of their 
deficiencies is really low or nonexistent. There should be an analysis done on how policies, 
like vouchers, could help reduce inequalities in Mexico, and the government should make 
sure that private schools provide scholarships to low-income students. Why is it that 
students who attend private schools have better achievement in math than in reading? Is it 
because of the teachers they hire or the students they select in their admissions process? 
What determines that public schools do better in the PISA than private schools in some 
countries, but lower in countries such as Mexico, after controlling for the multiple factors I 
introduced in my models? 
From the interaction variables, the only ones that were significant were the 
ESCS*rural and ESCS*distance education program variables, with a negative coefficient. I 




softened the relationship between ESCS and PISA scores, making the coefficient lower and 
the slope less steep, meaning that in rural areas and telesecundarias, income of the families 
was not as important as in urban areas or for students attending other types of middle 
schools.  
I came up with some possible explanations to understand why in rural areas and for 
students attending distance education programs, SES seemed to be less relevant in 
explaining PISA test scores. One possible explanation is that education by itself is very 
important for these families, independent of their income, and that is why their children 
remain at school at age 15, which is not expected given the conditions experienced in low-
income areas of Mexico. It could also be that given the fact that these communities are far 
from cities–Telesecundarias are in rural and low-income areas–a higher income is not 
associated with higher opportunities of having access to more cultural and educational 
activities or resources, like going to museums or buying books, since access to any of these 
elements is rather limited. Populations in these areas might not have access to these 
resources, or if they do, their priorities are different, and the probabilities they have to buy 
a book, instead of food or medicine, is very low. 
It could also be the case that among families in rural areas and those attending 
Telesecundarias, there is less variance in socioeconomic level. In other words, in a place 
where all parents are poor or all parents are uneducated, the effects of poverty may be 
small for the average student. These effects become larger in places (and in time periods) 
when there is greater inequality. 
 From the factors that I was expecting to be statistically significant, the variable 




most attention. Carrera Magisterial was a program that operated in Mexico for 23 years 
until 2015 and was aimed at improving teacher quality through an incentives and salary 
scale scheme. It was widely criticized for its overly flexible criteria in the evaluation of 
teachers as well as its venality. The incentives and salary scale program has been widely 
known for having over flexible criteria for passing and accepting teachers and has 
sometimes been used as a tool by the teachers' union to help its supporters earn higher 
salaries than their peers (Santibañez, 2002). The program disappeared in 2015 in Mexico, 
and teachers now enter the position based on a more rigorous evaluation system, rather 
than before, when most teachers obtained their job through connections with the union, did 
not even have a bachelor’s degree, and could inherit the position from their parents. The 
results shown in this study serve as support for the lack of impact the program had on 










WHICH EDUCATION, FAMILY, AND SCHOOL FACTORS ARE RELEVANT 
 
FOR INCREASING THE PROBABILITY OF STUDENTS 
 
BEING CATEGORIZED AS POTENTIALLY RESILIENT? 
Introduction 
After having performed the analysis of the different factors that influenced students’ 
academic achievement in Mexico, this chapter explores which factors appeared to be 
associated with students’ resiliency. As mentioned in Chapter II, different factors have 
been identified by research scientists as promoting resilience. My objective in this chapter 
is to empirically assess whether some of these factors, for which I had information in my 
database, increased the probability of a student in my sample exhibiting resilience. 
It is important to stress that, contrary to how the psychological literature defines 
resilience, I do not consider that a student is resilient if he or she experienced a traumatic 
situation or has been exposed to stressful and painful experiences and managed to 
overcome these situations and thrive. The definition of resilience I employ is based on the 
one developed by the OECD (2011), which states that resilient students are students who 
manage to have good academic achievement despite their very limited socioeconomic and 
cultural family resources. I decided to use this definition because it is the one that brings 
me closer to education, instead of analyzing the psychological or behavioral conditions of 
resilience. In this study, I define potentially resilient students as those outperforming or 
those who succeed by having good academic achievement in school despite being 
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marginalized and coming from disadvantaged backgrounds. In this chapter, I will first 
identify those resilient students through different strategies, and then I will identify 
variables that were strongly related (positively or negatively) to the probability of a student 
being resilient, as defined in this dissertation. 
The different factors that the resilience literature identified as promoting academic 
success among marginalized and disadvantaged students are presented in Table 15. 
 
 
Table 15  
Factors That Foster Resilience 
School factor Family characteristic Community characteristic 
Time on task Caregiving environment Social organizations in the 
community 
Friendly atmosphere Continuous motivation Community efforts to 
provide resources 
School principal leadership Construction of self-esteem Norms and rules 




Discipline in the classroom Discipline, norms, and values Neighbors help each other 
High academic expectations Provide social skills Strong presence of religion 
Student involvement and 
belonging 
Hold high expectations for child 
behavior 
 
Faculty input in decision- 
making 
Promote active participation in 
family activities 
 
Esprit de corps Strong relationship with one adult  
Strong parental 
involvement 
Children receive love and affection 
in the first year of life 
 
 Family structure and cohesion  
 Family warmth and absence of 




To determine whether a child was resilient, I used the OLS regression defined in 
Chapter III, where I considered math and reading scores as dependent variables and 
controlled for factors related to the students’ backgrounds, such as individual ESCS, if an 
indigenous language was spoken at home, whether the student was a girl or a boy, if he or 
she lived in a rural area, and if the student was in the appropriate age-based grade level. 
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After running the OLS models with these variables, I predicted the residuals of each 
regression, and then I identified those positive outliers through their distance, in standard 
deviations, from the predicted score. 
After performing the residual analysis, with results presented in Table 20, I defined 
resilient students as those whose regression residual was more than 0.5 standard deviations 
away from the predicted value of the regression in at least one of the two tests and who had 
an individual ESCS below the country's mean ESCS.5 Nonresilient students were defined 
as those children whose residual was between -0.5 and 0.5 standard deviations away from 
their predicted score on any of the two tests. Those students whose residual was more than 
-0.5 standard deviations away, were removed from this analysis. I decided to use this 
approach, since in the literature on resilience and school effectiveness, presented in 
Chapter II of this dissertation, I found there was a common mistake made by researchers 
who compared resilient or positive outliers with negative outliers, when it would be more 
accurate to compare positive outliers with average students. So I decided to follow the 
advice of Purkey and Smith (1983) and Klitgaard and Hall (1974) to be careful with 
inappropriate comparisons: 
In a brief note, Klitgaard and Hall (1974) recommended comparing positive 
outliers with average schools rather than with negative outliers. We were 
struck by the tendency of outlier researchers to ignore this good advice. The 
logic of contrasting high and low schools remains a mystery. By design of the 
outlier method, most schools are "normal"; a few "different" schools are 
effective, while a few others are "ineffective." The idea is that something has 
"made" these outliers different, both at the positive end and at the negative 
end. This takes on practical significance when viewed from the position of 
attempting a school improvement program. The important differences between 
"effective" schools and average schools may be very different from the 
differences between "ineffective" and "effective" schools. Unless schools are 
capable of making quantum leaps in effectiveness, it will probably not greatly 
                                                          
5 I also performed the analysis using the estimation parameters of 1 and 1.5 standard deviations 
above the mean score just in order to check whether the different factors changed when students 
were even more successful. I present the results of that analysis in Appendix B. 
 
 112 
profit a very poor school to compare itself with an exceptionally fine school. 
None of the studies addresses this issue. (Purkey & Smith, 1983, p. 65) 
Using the information from the citation above, I decided to compare my resilient 
students against those who were closer to the average or predicted scores, rather than to 
those who were at the other end of the spectrum. In order to define the different variables 
that were positively associated with a student’s probability of being defined as resilient, I 
performed a multilevel logit analysis, which allowed me to calculate the marginal effects 
that each variable had on increasing a student’s probability of exhibiting resilience as 
defined here. I decided to perform a multilevel logistic analysis since my dependent 
variable in this case was a dichotomous variable (e.g., resilient or nonresilient), and a linear 
regression might take the fitted value outside the range of 0 - 1. The multilevel logistic 
regression, or random coefficient logistic regression, is based on linear models that are 
constructed for the log-odds that include random effects for the different groups involved 
in the analysis, which in this case, were the two groups involved, student-level and school-
level. The equation that helped me explain my model was the following one: 
Yij = Pij + Rij 
In my model, Yij  denotes the dichotomic outcome variable for Level 1 unit i in level-
two unit j. There are nj units in the jth level-two unit. The outcome Yij is coded as 0 or 1, 
also referred to as “nonresilient” and “resilient.” The levels were defined as “student” and 
“school” to the level-one and level-two. The variables that I assumed were potential 
explanations for the observed resilience and nonresilience were denoted X1 . . . Xr. The 
probability that the students were resilient depended on the individual as well as on the 
group and was denoted Pij and the residuals were Rij.  
The model for the logistic random intercept model was the following one:  
 
This model expresses that the logit of Pij is the sum of a linear function of the explanatory 




In this section, I present the results of the analyses I performed. First, I report the 
results of the residual analysis and how I constructed the two resilient and nonresilient 
groups of students. In the second section, I report the main results of the logit analysis. 
Finally, I present the interpretation of every variable in the logit analysis.  
Residual Analysis 
The variables I used in my models to run my regression and identify the resilient 
students were the following: PISA Index for Economic, Social and Cultural Status (ESCS); 
whether the student spoke an indigenous language at home; gender; whether the student 
lived in a rural community; and whether the student was in an age-appropriate grade. All of 
these variables were characteristics strictly related to the students themselves. I performed 
a collinearity analysis among the different socioeconomic variables, and I selected those 
variables that were not highly collinear. In the following table, I present the correlation 
matrix (pairwise). 
 
Table 16  
Correlation Matrix for Socioeconomic Variables 
 ESCS Indig_stud Girl Rural Grade_approp Oportunidades 
Index of 
marginalization 
ESCS 1       
Indig_stud -0.1632 1      
Girl  -0.0758 -0.006 1     
Rural -0.3655 0.1689 -0.0059 1    
Grade approp -0.1321 0.0694 -0.0519 0.0797 1   
Oportunidades -0.4129 0.3805 -0.0015 0.592 0.1539 1  
Index of 
marginalization 
-0.1383 0.19 0.0106 0.0631 0.0449 0.2995 1 
 
In Table 17, I present the identification of outliers and nonoutliers in PISA math and 
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 (1.211) (1.284) 
N 9826 9826 
R
2
 0.187 0.227 
  
Outliers (> 0.5 SD ) 2,938 3,019 
Nonoutliers (-0.5 SD; 0.5 SD) 1,525 1,608 
Standard errors in parentheses 
*
p < 0.05, 
**
p <  0.01, 
***
p <  0.001 
 
The results in Table 17 indicate that when using 0.5 standard deviations from the 
predicted scores, there were 2,938 (28.06%) positive outliers in mathematics and 3,019 
(28.84%) outliers in reading, which means that around 30% of the whole sample of middle 
school students participating in PISA scored higher than predicted by 0.5 standard 
deviations on both tests. On the other hand, I found that 1,525 and 1,608 students were 
between -0.5 and 0.5 standard deviations away from the predicted score in math and 
reading (nonoutliers), respectively. These students represented an average of 29.92% of the 
whole sample. This group represented my comparison group. 
In Table 16, we can also see that the results of the coefficients had the expected sign 
and all of them were significant at the 99% confidence level. The variable with the higher 
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coefficient was grade, and it was negative, implying that one additional year of delay in 
studies was associated with 42 fewer points in math and 45 in reading. The next coefficient 
was indigenous language spoken at home, with a negative coefficient that implied that 
indigenous students were associated with lower scores in reading and mathematics (lower 
in reading than in mathematics, which makes sense since their native language was 
different from the one that PISA tests use, which was Spanish; Backhoff et al., 2007; 
Blanco, 2008; Hernandez-Zavala, Patrinos, Sakellariou, & Shapiro, 2006; McEwan & 
Trowbridge, 2007). In terms of gender, girls were associated with higher scores in reading 
than boys, and lower scores in mathematics, which is what I expected to happen based on 
the literature review for this dissertation. Multiple authors (Lietz, 2006; Lydia Liu & 
Wilson, 2009; Stoet & Geary, 2013) affirm that girls tend to have higher scores in reading 
than in math. In Mexico, small towns tend to be isolated and far from socioeconomic and 
cultural poles. Multiple studies have found that students who live in rural areas are 
associated with lower scores in math and reading (OECD, 2013; Parker, Behrman, & 
Rubalcava, 2008; Ramos, Duque, & Nieto, 2012; Williams, 2005). Finally, one of the 
variables that was positively related to PISA test scores in the PISA index of 
socioeconomic and cultural status had also been analyzed by different studies (Backhoff et 
al., 2007; Blanco, 2008; Broadziak, 2009), and most of them showed that, in the case of 
Mexico, the higher the students’ SES, the higher the test scores on standardized tests. As I 
just showed, most of the coefficients of my model had signs that I expected them to have. 
I used the previous analysis to perform the residual analysis and identify the outliers 
and nonoutliers of my sample, and I estimated the number of resilient students by selecting 
those with at least one outlier score in math or reading and who had an individual ESCS 
below the country's mean ESCS. To select nonresilient students, I used the same criterion 
regarding their individual ESCS, but considered only those whose residual was between 0.5 
and 0.5 standard deviations from their predicted score on at least one of the tests. 
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As shown in Table 18, when using the 0.5 standard deviation parameter and resilient 
students in at least one test, the sample was reduced to 3,733 outlier students. These results 
were expected because the sample had a normal distribution, as depicted in Figure 4. The 
farther away from the center, the smaller the sample was going to be. When reducing the 
sample in order to compare resilient students against average performers, the number of 
resilient students was reduced to 2,343 students (22.38% of the middle schoolers 
participating in PISA), which was the sample used for my analysis. In Figure 5, I present 




 Identification of Resilient and Nonresilient Students 
 
Outliers in at least one test 3,733 
Nonoutliers in any of the tests 3,885 
Outliers in at least one test with ESCS below the country's mean 1,390 
Nonoutliers in any of the tests with ESCS below the country's mean 1,332 
Resilient students 2,343 
Nonresilient students 2,553 
 
As we can see in Figure 5, the sample had a normal distribution, and it can be assumed that 


























Figure 5. Kernel Density Estimate for the Residuals in Mathematics and Reading. 
The size of the sample I obtained from this estimation was 2,343 resilient students 
plus 2,552 nonresilient students, which represented 22.4% and 24.4%, respectively of the 
initial sample of 10,468 students. There seemed to be a reasonable distribution of resilient 
students who were girls and those who were boys. Male resilient students accounted for 
51% of the resilient students, while females accounted for 49%. Girls outnumbered boys by 
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only 8% and 6% in math and reading, respectively. The same happened when analyzing 
resilient students by rural and urban areas. Around 56% of students who scored above 0.5 
standard deviations on both tests were located in rural areas. In the following table, I 
present the mean score in PISA of resilient students, compared to the national mean score 
obtained by 9th graders participating in PISA for both subjects, as well as compared to 
high- and low-income students.  
 
 
Table 19  
 

















Math 425.14 (47.90) 383.51 (70.56) 405.20 (76.19) 370.4 (63.4) 
Reading 428.7(52.60) 384.80 (76.92) 410 (81.16) 369.6 (69.9) 
* Mean score for 7th, 8th, and 9th graders on PISA.  
As we can see in Table 19, resilient students had higher scores than their low-income 
peers by 54.74 (0.77 SDs) points in PISA mathematics and 59.1 (0.83 SDs) in reading, 
which were considered large differences, if we take into account that one level of PISA is 
equal to 62.37 points for math and 72.71 for reading. The differences between resilient 
students and the average middle schoolers participating in PISA were 41.63 (0.59 SDs) 
points in mathematics and 43.9 (0.57 SDs) points in reading. Finally, the most surprising 
finding was that resilient students performed even higher than their high-income 
counterparts by 19.94 (0.28 SDs) points in mathematics and 18.7 (0.24 SDs) points in 
reading, meaning that resilient students were, on average, obtaining scores that were higher 
than their high-income counterparts.  
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After creating two groups, one of resilient and one of nonresilient students, the 
dependent variable became dichotomous, and since the children’s data were clustered 
within schools, I performed this analysis by using a multilevel logistic regression model. 
The coefficients from this model can be interpreted just as in any other logit model. It is 
important to remember that, when using a nonlinear model, the marginal effects are 
different for different values of the covariates; however, the results do indicate whether a 
variable is significant and also if it is positively or negatively related to the dependent 
variable. Once I added the marginal effects of the logit, the coefficients could be 
interpreted as percentages of the probability of being resilient for the statistically 
significant variables. In order to know if a multilevel logistic analysis was appropriate, I 
performed the ANOVA and calculated the ICC with my empty model. This resulted in a 
correlation coefficient of 11.9%, which was high enough to affirm that grouping according 
to the school led to an important similarity between the students attending the same school. 
In the following section, I present the main findings of the multilevel logistic regression 
analysis. 
Interpretation of Results 
The objective of this chapter is to analyze the different factors that increased the 
probability of a low-income student being resilient and obtaining a score that was higher 
than would be predicted given the student's SES. For explaining the main findings in this 
section of the chapter, I first explain the different variables that were significant, and then I 
explain the variables that were not significant. In my analysis, I provide an explanation of 
whether the results contradicted or supported the findings of previous research conducted 
in the field. 
The strongest variable positively associated with students' resilience was attitude 
toward school, which was actually the only variable in the model that was close to a 
measure of noncognitive skills, and it was significant at the 99.9% level across all of my 
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models. It was even significant if I changed my identification strategy, from 0.5 SDs to 1 or 
1.5 SDs. The model showed that improving attitude toward school in one SD increased the 
probability of being resilient by approximately 24%. This finding also supports the finding 
in the previous chapter and has been supported by most of the literature in education on 
resilience. However, it is hard to tell if students with a great attitude are the ones 
succeeding because of their attitude or if a student’s positive attitude is due to their success 
at school. Anyway, this variable was strongly associated with the students' interest in 
school and was related to students' noncognitive abilities, which, according to the literature 
on the topic, are skills omitted in most analyses of the determinants of achievement but 
may help explain part of the residuals we observe when analyzing students’ academic 
achievement (Almlund, Duckworth, Heckman, & Kautz, 2011; Garcia, 2013; Heckman & 
Rubinstein, 2001). 
Another relevant variable in my model associated with resilient students was the 
private school variable. It was associated with a marginal effect of 1.237, which means that 
it increased the probability of a student being resilient by 123 percentage points. However, 
when I included the variables related to school characteristics, the significance of this 
variable disappeared. This could mean that such factors as the percentage of indigenous 
students, the index of educational resources, school leadership, teachers' average level of 
schooling, and class size, among others, explain part of the variance in a private school. 
Students attending private schools tend to have higher performance at school. Although I 
was expecting that school factors would help explain why private schools were better, 
except from the class size variable at the school-level of my multilevel logit, none of the 
school-related factors were significant. The fact that students attending private schools 
seem to have better achievement could be understood as an effect of the school on the 
students’ performance that helps them succeed, or it could also be that private schools 
select or attract better prepared students. In order to know which way the relationship is 
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going, we would need to have value added analysis that could measure the change in 
performance of students in time 0 versus time 1. 
Students attending a Telesecundaria also tended to have higher performance than 
students attending other types of schools. This is interesting since it supports evidence that 
has been found in multiple studies (Backhoff et al., 2007; Blanco, 2008; Estrada, 2015). 
Telesecundarias provide education to low-income and marginalized communities, and 
teachers are, in part, replaced by TV programs that students follow from their classrooms. 
This system has been effective for providing education to hard-to-reach areas of Mexico 
and to small villages. This analysis supports that hypothesis, since it shows that attending a 
Telesecundaria was positively associated with a student’s probability of being resilient by 
4.2%. Not only was attending a Telesecundaria positively associated with better academic 
achievement, as shown in the previous chapter and different studies, but it was also 
associated with a higher probability of students in economically disadvantaged groups 
succeeding at school. However, it is important to mention that these positive results might 
be explained to some degree by a possible selection bias, since students living in poor areas 
who reach middle school are already more committed to school, have a better attitude, or 
study more than their counterparts who do not go on to secondary education. 
In terms of the individual characteristics of students, the fact that the student lived 
with his or her mother was also positively associated with being resilient. There are 
different factors that the resilience literature has identified as promoting resilience, and 
some of these actions seem to be associated with the caregiving environment a mother can 
provide (Larson, 2006; Prince-Embury & Saklofske, 2013; Ungar, 2012; Walsh, 2012; 
Wang et al., 1994). The factors are as follows: 
 providing a caregiving environment; 
 providing motivation; 
 increasing self-esteem; 
 providing learning opportunities and information; 
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 providing discipline, norms, and values; 
 modeling social skills; 
 holding high expectations for children’s behavior; 
 promoting active participation in family activities; 
 possessing strong relationship with at least one adult (a parent is preferred but not 
necessary); 
 providing love and affection in the first year of life; 
 experiencing cohesive family structure; and 
 experiencing family warmth and absence of discord among family members. 
As this list shows, living with a mother could also be associated with other sets of 
noncognitive skills that the student developed and which were not directly measured by the 
PISA test. Living with their mother seems to increase students’ probability of being 
resilient by about 40 percentage points. 
There was one variable that had a significant impact on decreasing the probability of 
students being resilient. This variable was whether the student repeated one year in primary 
education, which was associated with a lower probability of being resilient by 67 
percentage points. However, as with the attitude toward school variable, it was hard to tell 
if this variable was the cause or the effect of being resilient. It could be that those students 
who repeated primary school struggled with school since their earlier years at school, and 
their probability of succeeding when they were 15 years old was lower. 
One of the findings that the OECD (2012) suggested as explaining the resilience of 
students was the time spent in class. In model 2 of my analysis, hours a week in math was 
significant. This variable was associated with a 9.23% probability of being resilient. It was 
actually significant at the 99.9% level in all of my models when using the identification 
strategy of 1 SD for resilient students, but it was not significant in any model when using 
1.5 SDs, which made me think that it was not a strong predictor of resilience. Also, hours 
spent in a reading class was not significant at all, so it made me think that in Mexico, time 
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spent in class or effective teaching time could not be that relevant. Since teaching time was 
also associated with teacher quality, if teacher quality was not high, we would expect more 
time spent in class to not be effective. This finding can also explain the fact that math 
classes were more effective, since mathematics instructors were usually better prepared 
than instructors of other subjects. 
In order to compensate for possible flaws in measuring school-level variables–which 
were largely explained by the absence of a questionnaire directly administered to the 
teachers–I added nine variables to my model, most of them coming from the Formato 911 
questionnaire. However, one, if not the most important, finding of this analysis and similar 
to what was found in the previous chapter was that the probability of being resilient did not 
appear to be greatly influenced by school factors, but mostly by the individual 
characteristics of the student. Except for the class-size variable at the school level, which 
was significant at the 99% level, but had a very low coefficient, all the factors related to the 
school characteristics and teacher education seemed to have very limited roles in 
explaining students’ probability of being resilient. 
This finding is relevant not only because it highlights the relevance of school 
effectiveness studies, but it also challenges the structure of the current education system as 
a whole. The equalizing role that the school should have is brought into question, since 
most of the variables that seem to be associated with a higher probability of succeeding at 
school were individual-level variables such as students’ attitude toward school or whether 
the student lived with his or her mother. These two variables cannot be easily modified by 
public policy, so the analysis would imply that school can do little to improve the students' 
chances of succeeding at school, and probably, later in life, since the students’ success, 
when they belong to a low-income environment, depends mostly on the students' 
background. 
In Table 20, I present a summary of main findings of the logistic multilevel model 
for the identification strategy I used: 0.5 standard deviations. In Appendix B, I show the 
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results from the logistic multilevel regressions for the cases of 1 and 1.5 standard 
deviations. 
 
Table 20  
 
Summary of Findings of the Logistic Multilevel Regressions for Resilient Students by 
Sample  
Variable 0.5 standard deviations 
Hours a week reading - 
Hours a week math - 
Preschool education - 
Repeated primary school (-) X 
Repeated middle school - 
Student living with mother - 
Student living with father - 
Attitude toward school X 
ESCS (school mean) - 
State - 
Private school - 
Telesecundaria Z 
School size - 
Percentage of indigenous students - 
Index on the school’s educational resources - 
School leadership - 
Teacher participation - 
Teacher-related aspects of school climate - 
Student-related aspects of school climate - 
Teachers' average level of schooling - 
Principal's average level of schooling - 
Percentage of teachers in Carrera Magisterial - 
Class size Y 
Percentage of full-time teachers - 
 
1
X: p ≤ 0.001; Y: p ≤ 0.01; Z: p ≤ 0.05 
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Interpretation of the Variables in My Models 
Level 1 Variables. 
Repeated primary school and repeated middle school. Repeating primary school 
negatively affected the scores in mathematics and reading in the OLS and multilevel 
models of the previous chapters, while repeating middle school had no impact on academic 
achievement in any of the models. In the logit model, the same effects were present. After 
controlling for all the independent variables, repeating a year in primary school was 
associated with a probability of 67.7 percentage points in being resilient. This result 
suggests that repeating primary school is detrimental to the academic performance of 
students and that this may be explained by the fact that early stages of the learning process 
are more important than later stages or that students who struggle with school in the early 
stages and have a low SES have much lower probabilities of succeeding at school when 
they get to middle school. 
Attitude toward school. Several studies associated students’ motivation and self-
esteem with their probability of success in school (Downey, Ainsworth & Qian, 2009; 
Tella, 2007; Zimmerman, Bandura & Martinez-Pons, 1992). According to Tella (2007), 
students’ motivation is reinforced by the expectations they have of succeeding or failing in 
a specific activity (e.g., homework and tests). That is, students are more likely to work hard 
to achieve specific goals if they believe they can do it. As the students begin achieving 
goals, their enthusiasm to learn becomes stronger, reinforcing their interest in learning and 
attending school which in turn influences their final academic achievement. Reinforcing 
engagement and motivation toward school is vital in the education of students in 
marginalized situations, as their probability of finding obstacles in their education path, 
such as socioeconomic limitations and access to services, are higher than for students in 
less disadvantaged contexts. Authors like Akey (2006) have drawn attention to the 
importance of the role of parents and teachers in building students’ self-confidence to 
achieve high levels of performance in school.  
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Preschool education. From the results presented in Chapter IV, attending preschool 
increased math and reading scores by approximately 12 points. However, for this analysis, 
this variable was not significant when analyzing the probability of being resilient. This may 
be explained by the fact that disadvantaged students have no access to preschool education 
or cannot afford it. If we compare the percentage of resilient students who attended 
preschool versus the nonresilient ones, we find that 83.95% of resilient students (low-
income and outperforming students) attended preschool, as compared to 81.26% of 
nonresilient students. 
Hours per week in reading and math classes. One of the factors the OECD (2012) 
found to be more highly related to resilience was time spent in class. So, I expected this 
variable to be significant and substantively explain resilience. When analyzing the 
probability of being resilient, the multilevel logit model showed that reading classes were 
not associated with probability of being resilient, but math classes were positively 
associated (see Appendix B). Since in this chapter I decided to identify resilient students as 
those who were outperforming their expected outcomes in reading or math, we cannot 
really know, like in the previous chapter, if math classes benefitted the performance in 
math or reading or both; we just know that math classes increased the probability of a 
student being resilient. After controlling for every variable in the model, it was observed 
that every additional hour of math class was associated with a probability of being resilient 
by 9.23%. 
However, we need to be careful about this finding since hours in a math class can 
also be associated with teacher quality, since instructing math classes can be more 
challenging and requires a more complex set of skills from instructors that can be indirectly 
affecting the performance of students in other subjects. Also, better prepared math teachers 
may be willing to teach for a longer time than less prepared ones, and resilient students 




Level 2 Variables 
Mean ESCS. The mean ESCS of the school attended by each student was expected 
to have a positive and significant impact on students’ performance, since multiple studies 
have pointed out that peers can have a positive association with achievement (Broadziak, 
2009; Carnoy, 2007; De la Cruz, 2013). However, in my analysis, this variable turned out 
to be negatively associated with the achievement of low-income students. This variable 
was significant and negatively associated with resilience only in Models 3 and 4, which 
were the individual-level models with the mean ESCS variable, plus the private school 
variable, respectively. However, for resilient students, it lost its significance after adding 
the remaining school-level variables. In Models 3 and 4, one extra unit of the school’s 
ESCS was associated with a lower probability of being resilient by 20.8 and 26.6 
percentage points, respectively. It is surprising to find that mean ESCS of the school had a 
negative coefficient only for low-income students but had a positive coefficient for the 
general population. This may be due to loss of confidence on the part of students when they 
are faced with a population that does not share their same socioeconomic level or that does 
not have high expectations for their performance. Actually, holding high expectations is a 
relevant factor for explaining resilience according to literature on the topic (Carnoy, 2007; 
Hallinger & Heck, 1998; Rigsby, Stull, & Morse-Kelley, 1997). 
Telesecundarias. Technological advances have been important in improving 
accessibility to education through distance and mostly through televised instruction. A 
meta-analysis by John Hattie (2009) found little evidence that a difference between 
traditional (face-to-face) instruction and televised instruction existed. That is, academic 
achievement levels were similar between students who attended traditional classrooms and 
students who received education by TV or videoconferencing. Based on the data used in 
the present study, I found that, despite being located in the most marginalized and remote 
areas, Telesecundarias were able to somehow overcome lack of resources and 
infrastructure. The results of the model I used also suggest that the impact of 
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Telesecundarias on the academic achievement of the most marginalized was also 
outstanding. I found that attending a Telesecundaria increased the probability of being a 
resilient student by 64%. The means through which these schools were increasing the 
chances of academic success for disadvantaged students need further analysis, but research 
on the topic has found that Telesecundarias are actually outperforming on every 
standardized test Mexico administers (Backhoff et al., 2007; Blanco, 2008; Broadziak, 
2009; Estrada, 2015; Parker et al., 2008). As mentioned before, it is possible that these 
outcomes could partly be explained by a self-selection bias, as students in remote areas that 
continue to middle school, especially those reaching the last year, are already more devoted 
to their education or have a better attitude, among other factors, than their peers who do not 
continue their education after concluding primary school. 
Percent of indigenous population. The school’s percentage of indigenous students 
was not significant in explaining the probability of a child becoming resilient. This might 
be explained by the fact that in the regression to identify resilient students, the language 
students spoke at home was controlled for. As a result, this variable lost its explanatory 
power in the logit model. 
Index on the student-related aspects of school climate. This variable was not 
significant, which was not expected, since the findings of Chapter IV showed that this 
variable explained student achievement in reading in the OLS regression. However, we 
need to remember that it is necessary to improve the measurement of this variable because 
PISA is very weak and is not based on evidence, but only on the principal's and students' 
opinions on their classrooms, and it is missing an important factor, which is the teachers' 
perceptions and observations. 
School-level variables. Variables like school's education resources, school 
leadership, teacher participation, index on teacher shortage, and teacher-related factors 
affecting the school climate were not significant in any of the specifications, which is 
surprising since these were the school-related variables that were expected to have an 
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impact on increasing the students’ probability of being resilient, especially those related to 
differences in teachers. These results can be explained by the fact that PISA measures of 
these variables were based on self-reports of the principal and were not measured by direct 
observation. That said, it is possible to think that these variables might be biased due to the 
absence of a teacher and staff questionnaire. 
Principal’s and teachers’ level of education, teachers in Carrera Magisterial 
and full-time teachers. The average level of education of the principal and teachers as 
well as the percentage of teachers in Carrera Magisterial and full-time teachers had no 
effect on the probability of being a resilient student. As discussed in the previous chapter, 
financial incentives, such as the Carrera Magisterial program, should be revised so that the 
criteria by which reward are earned are more selective and a limited timeframe can be 
established so that teachers have incentives to improve their performance (Santibañez, 
2002). However, the teachers’ and school principal's education was expected to have a 
positive correlation to student achievement, but my study found there was no correlation to 
resilience. It is surprising because the variables I used came from the Formato 911 
questionnaire. Some authors have argued that this is actually right: that teachers’ education 
is not significantly correlated to student outcomes, and teachers’ alternative training and 
certifications are even more important than a 4-year college education (Hattie, 2009; R 
Rivkin, S., Hanushek, E., & Kain, J., 2005). 
Conclusions 
The main objective of this chapter was to answer the question of which education, 
family, and school factors were relevant for explaining students’ probability of being 
resilient. Based on the results of my analysis, I found that most of the school-related 
variables that I expected, based on the literature, to increase the probability of students 
being resilient were not significant. Those variables that I thought would explain why some 
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students performed better than expected given their SES were not significant in explaining 
students’ resilience, especially those related to school and teacher characteristics. This 
finding could be explained, at least in part, by the limitations in the way PISA measures 
school-level variables, namely, through self-reports by school principals. Though further 
work on the reliability of PISA measures of school-level variables would be required in 
order to arrive at more robust conclusions as to their relative weight on student learning-
outcomes, vis-à-vis individual- or family-related factors, I tried to control for this weakness 
of the PISA questionnaires by adding teacher-related variables from the Formato 911 
questionnaires, which the Mexican Ministry of Education collects. However, this effort did 
not help make the teacher-related variables significant in explaining the probability of a 
student being resilient. This finding does signal the need for greater caution in placing the 
bulk of the responsibility of students’ learning outcomes on those variables controlled by 
schools. 
The strongest variable positively associated with students’ resilience seems to be 
attitude toward school, which I consider to be closely related to the noncognitive skills 
students need to succeed at school. This variable was significant at the 99.9% level across 
all of my models.6 The analysis showed that improving attitude toward school in one SD 
increased the probability of being resilient by approximately 24%. This finding also 
supports the finding of the previous chapter, and it has been supported by most of the 
literature on education resilience. However, it is hard to tell if students with a great attitude 
are succeeding because of their attitude or if a student’s positive attitude is due to their 
success at school. Anyway, this variable was strongly associated with the students’ interest 
in school, which are variables omitted in most analyses of the determinants of achievement 
                                                          
6 The attitude toward school variable was significant, even when I changed my identification 
strategy, from 0.5 SDs to 1 or 1.5 SDs. 
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and can help explain part of the residuals that we observe when analyzing students’ 
academic achievement (Almlund et al., 2011; Garcia, 2013; Heckman & Rubinstein, 2001). 
Another relevant variable in my model associated with resilient students was the 
private school variable. Although it was not strongly significant among my models, its 
significant presence in Models 3 and 4 could be understood as an effect of the school on 
the students' performance that helped them succeed, or it could also be that private schools 
selected or attracted better prepared students. In order to know which way the relationship 
is going, I would need to have value added analysis that could measure the change in 
performance of students at time 0 versus time 1, and isolate the different factors that could 
explain the outperformance of students when they attend private schools. 
Students attending a Telesecundaria also tended to have higher performance than 
students attending other type of schools. This finding is interesting, since it also supports 
evidence that has been found in multiple studies (Backhoff et al., 2007; Blanco, 2008; 
Estrada, 2015). Telesecundarias provide education to low-income and marginalized 
communities, and teachers are, in part, replaced by TV programs that students follow from 
their classrooms. My study shows that attending a Telesecundaria is positively associated 
with better academic achievement, as shown in the previous chapter and different studies, 
and is also associated with a higher probability of students in economically disadvantaged 
groups succeeding at school. 
In terms of the individual characteristics of the students, the fact that the student 
lived with his or her mother was also positively associated with being resilient. There are 
different factors that the academic literature has identified to promote resilience, and some 
of these factors seem to be associated with the care-giving environment a mother can 
provide, which are factors strongly related to resilience, for instance, increasing self-
esteem, and modeling social skills, among others (Larson, 2006; Prince-Embury & 
Saklofske, 2013; Ungar, 2012; Walsh, 2012; Wang et al., 1994). 
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There was one variable that had a significant impact on decreasing the probability of 
students being resilient. This variable was whether the student repeated one year in primary 
education, which was associated with a lower probability of being resilient by 67 
percentage points. However, as with the attitude toward school variable, it is hard to tell if 
this variable was the cause or the effect of being resilient. It could be that those students 
who repeated primary school struggled with school since their earlier years at school, and 
their probabilities of succeeding when they were 15 years old were lower. 
Finally, one variable that was significant, as expected, but unexpectedly and 
negatively correlated, was the mean ESCS. The mean ESCS of the school attended by each 
student was expected to have a positive and significant impact on students’ performance, 
since multiple studies have shown that peers have a positive association with achievement 
(Broadziak, 2009; Carnoy, 2007; De la Cruz, 2013). However, in my analysis this variable 
turned out to be negatively associated with the achievement of low-income students. This 
variable was significant and negatively associated with resilience only in Models 3 and 4, 
which were the individual-level models with the mean ESCS variable, plus the private 
school variable, respectively. However, for resilient students, it lost its significance after 
adding the remaining school-level variables. In Models 3 and 4, one extra unit of the 
school’s ESCS was associated with a lower probability of being resilient by 20.8 and 26.6 
percentage points, respectively. It is surprising to find out that the mean ESCS of the 
school had a negative coefficient only for low-income students, but it had a positive 
coefficient for the general population. This may be because students feel less comfortable 
when they are faced with a population who does not share their same socioeconomic level, 
or that does not have high expectations for their performance. Actually, holding high 
expectations is a relevant factor for explaining resilience according to literature on the 
topic; however, in order to verify why this is happening, further analysis is needed 
(Carnoy, 2007; Hallinger & Heck, 1998; Rigsby et al., 1997). 
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Some of the factors that the school and the government can help improve were 
identified by the model, for example, the effective time spent in class, measured in the 
model by the hours per week a student spent at school in a math class. If schools are aware 
that they have the power to equalize the chances that low- and high-income students have 
to succeed by giving more mathematics classes to low-income students, they would 
probably do it, and the government can help them by enforcing programs that increase the 
time spent in math classes by low-income students. 
In terms of policy implications, one factor that can be modified through educational 
policy interventions is increasing awareness of how important students’ attitudes toward 
school are. The fact that attitude can increase the probability of a low-income student 
beating the odds and succeeding in school is noteworthy, and there should be more studies 
done in Mexico on both the causal relationship between noncognitive and cognitive skills, 
as well as about the interventions most likely to reinforce their positive interaction. Also, 
national evaluations should take into account the relevance of noncognitive skills and 
include a set of questions related to this topic in their tests or directly try to measure these 
skills through different psychological tests that have been created for this topic. Finally, in 
terms of educational policy, something should be done at the government level so that 
private and public schools provide the same quality of education and chances for their 
students to succeed, independent of the mean ESCS of the students who attend those 
schools. There should be more studies and analyses performed on what high-income and 
private schools do differently. Unfortunately, this requires longitudinal data based on 
evidence that is not currently available in Mexico. There is a need to collect such 
longitudinal data and to start analyzing how we can equalize the chances low- and high-






The main objective of this dissertation was to better understand the different factors 
that help disadvantaged students succeed at school. In Mexico, results from standardized 
tests, such as PISA and nation-wide evaluations, like ENLACE, generally reveal lower 
academic achievement for low-income students compared to high-income students. 
However, some students in low-income schools in Mexico obtained 2009 PISA scores that 
were actually higher than the country’s mean for reading and mathematics, suggesting that 
some marginalized youth received higher scores in the standardized test than their peers 
from higher socioeconomic status. An emerging field of research explores the factors that 
promote academic achievement of students in disadvantaged conditions. A seminal work in 
this field is the OECD’s (2011), PISA-Against the Odds: Disadvantaged Students Who 
Succeed in School. The present study built upon the OECD research by analyzing the 
specific case of Mexican schools and students to provide a further understanding of which 
factors helped these students in circumstances of socioeconomic marginalization succeed at 
school. 
The review of the school effectiveness and education resilience literature brings to 
our attention that there are some factors that could potentially contribute to improving the 
performance of students, especially of low-income students. In previous chapters, I 
presented the different factors that were associated with academic resilience, which I 




 Factors That Fostered Resilience 
School factor Family characteristic Community characteristic 
Time on task Caregiving environment 
Social organizations in the 
community 
Friendly atmosphere Continuous motivation 
Community efforts to provide 
resources 
School principal leadership Construction of self-esteem Norms and rules 
Lesson planning time 




Discipline in the classroom Discipline, norms, and values Neighbors help each other 
High academic expectations Provide social skills Strong presence of religión 
Student involvement and 
belonging 
Hold high expectations for child 
behavior 
 
Faculty input in decision- 
making 
Promote active participation in 
family activities 
 
Esprit de corps Strong relationship with one adult  
Strong parental involvement 
Children receive love and affection 
in the first year of life 
 
 Family structure and cohesion  
  Family warmth and absence of 




As Table 21 shows, the different student and family characteristics that seemed to be 
relevant for explaining students’ academic achievement comprised the cultural capital that 
the family had, which included factors like the parents’ income, occupation, and education; 
the number of books at home; whether the family had a computer; and the native language 
of the student (e.g., indigenous), among others. I also found, after reviewing multiple 
analyses and meta-analyses, that grade repetition and academic commitment were factors 
associated with students' performance at school and on standardized tests (Andersen, 2000; 
Eide & Showalter, 2001; Goldenring & Davis, 2003; Hattie, 2009; Jimerson, 2001; 
Murillo, 2007b). Most of the different student and family factors were strongly related to 
determinants of SES. However, we need to be cautious because we cannot assume that all 
of these factors exclusively determine achievement; in fact, they might equally be a 
consequence of school success/failure, as well as a determinant, especially those related to 
grade repetition and academic commitment. 
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In terms of the school factors, I found that there were multiple characteristics that 
seemed to relate to students’ achievement; some of them were also related to social and 
economic resources, like infrastructure, school resources, and whether the school had one 
grade per classroom. Another school factor that has been identified as a relevant 
determinant is the school principal’s and teachers’ preparation and other factors that 
schools are able to modify directly, for instance, effective teaching time, discipline in the 
classroom, peer tutoring, school mentoring, and school principal leadership. 
Finally, the literature reviewed found that most of the community factors that seem 
to relate to students’ performance are also related to socioeconomic factors; among them 
are the inequality levels of the community, infrastructure available, whether the community 
has access to poverty reduction programs, whether the community is rural or urban, and 
whether there is a sense of community among community members (Behrman & Parker, 
2011; De la Cruz, 2013; Parker et al., 2002). 
The two main questions that this dissertation addressed are the following: 
1. What student, family, and school factors determine students’ academic 
achievement in Mexico? 
2. What education, family, and school factors are relevant for increasing the 
probability of students being categorized as potentially resilient? 
In order to address the first research question, I analyzed student, family, school, and 
community factors that could possibly determine academic achievement of Mexican 
middle schoolers. Using the information provided by the PISA 2009 database and Formato 
911, I performed a multilevel analysis in order to estimate the education production 
function of Mexican 15-year-old middle schoolers. Since I was mainly interested in testing 
whether there were school level factors that predicted individual academic achievement, I 
used a multilevel approach to assess the relationship between student and school variables 
and its influence on academic outcomes, by controlling for within-group variance and 
across-group variance. I also estimated cross-level interaction effects between school-level 
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variables and income, measured by PISA’s ESCS index, to test whether the relationship 
between scores in mathematics and reading and school-level variables changed as a 
function of a higher or lower ESCS. My sample was comprised of a total of 7,033 15-year-
old Mexican students from a total of 10,468 Mexican students who participated in PISA’s 
2009 test. 
To answer the second research question, I explored which factors appeared to be 
associated with a higher probability of being categorized as a potentially resilient student, 
defining them as those students who manage to have good academic achievement despite 
their lack of economic resources. Little research has been done about the association 
between individual-, family-, and school-level factors with education resilience. For the 
purpose of my analysis, I identified a student as potentially resilient by doing a residual 
analysis and identifying the positive outliers who had low SES as resilient. Briefly, I used 
an OLS regression where I considered mathematics and reading scores as dependent 
variables and controlled for socioeconomic factors, such as individual ESCS, whether an 
indigenous language was spoken at home, if the student was a girl or a boy, if he or she 
lived in a rural area, and whether the student was in an age-appropriate grade. After 
running the OLS models with these variables, I predicted the residuals of each regression, 
and then I identified students whose regression residual was more than 0.5 standard 
deviations away from their predicted score on at least one of the tests.7 In order to have a 
comparison group, I selected students whose residual was between -0.5 and 0.5 standard 
deviations away from their predicted value and whom I called nonresilient students. I opted 
to use this criterion in order to compare resilient students against those who were closer to 
the average or predicted scores, rather than to those who were at the other end of the 
spectrum. After selecting both samples, I performed a multilevel logit for each of them, 
                                                          
7 I also added to my analysis other identification strategies, considering students whose residuals 
were above 1 and 1.5 standard deviations from the predicted value, to see if there was any change 
in my results by restricting the resilient student sample selection. 
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using explanatory variables at the student and school levels taken from the PISA and 
Formato 911 to explore the possible factors that could be fostering the probability of a 
disadvantaged student succeeding in school. 
The most noteworthy finding from the analyses conducted to answer the first 
research question was that the academic performance of Mexican students was strongly 
determined by their individual characteristics. Characteristics, including whether the 
student had a low or high SES, whether the student was in an age-appropriate or modal 
grade, whether the student was a girl or a boy, whether he or she attended preschool, and 
the attitude he or she had toward school, all determined how the student scored on 
standardized tests. This conclusion is similar to what other authors have found about the 
influence of family background variables on academic achievement, especially those 
related to SES and family income (Hattie, 2009). The fact that individual variables have 
more power in explaining achievement than school-level variables is interesting, since it 
contradicts what most parents would like to think; the education of their children is not as 
dependent on the schools the students attend, as it is on the parents’ income, education, and 
cultural background. This is a topic I am interested in researching further, that is, to analyze 
what equalizing power, if any, schools might have in society. 
Factors associated with the school are also important in explaining academic success. 
The school-level variables that seemed to have a stronger positive association with the 
students’ performance were slightly associated with the socioeconomic dimension. These 
variables were the schools’ mean ESCS, whether the school was private, and whether it had 
a high percentage of indigenous students. From the interaction variables, I identified two to 
be statistically significant, which were the interaction between the ESCS index and the 
variable indicating whether the school was in a rural or urban area, and the interaction 
between ESCS and whether the school was part of the distance education program called 
Telesecundaria. Results from the modeling showed that the association between ESCS and 
academic achievement was less substantial in rural than in urban areas. One additional 
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standard deviation of income is associated with higher test scores in mathematics and 
reading in rural areas in a lower proportion in comparison with urban areas. In close 
relationship to the above, the analysis showed that one additional standard deviation of 
income was not strongly related with the scores of students attending a Telesecundaria, 
which are schools located in rural areas, in comparison to those attending any other type of 
school. 
These results imply that a higher average income in rural communities could be 
related to higher academic success of students, but to a limited extent. For instance, a 
greater income could help people buy basic school materials or afford transportation, which 
in turn could have a positive impact on student performance at school. But in rural and 
remote areas of Mexico, the access that these populations have to additional educational 
and cultural assets, such as museums, libraries, computers, and Internet, is quite limited, 
thereby restricting the possible impact that income can have on academic success. Another 
possible explanation is that a higher income in rural areas does not necessarily mean that 
people will be spending a greater proportion of their income on education. As many rural 
populations live under extreme poverty conditions, they could be inclined to spend any 
additional income on basic goods, such as food and housing.  
The latter has important implications for social policy in the sense that, in Mexico, 
the focus of social policy over the last few years has been on Conditional Cash Transfer 
Programs, which according to several studies, have been successful in reducing drop out 
and failing rates. Despite this, there is a need to assess the differentiated impact of these 
programs in rural and urban areas and also between different types of schools. Also, there 
is a need to start devising new approaches to social policy oriented toward boosting the 
cultural development of local communities, making cultural goods, such as libraries, 
accessible to all the people.   
One of the main findings of this study was that the variable accounting for the 
percentage of teachers who participated in the Carrera Magisterial program was not 
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statistically significant in explaining academic success. Carrera Magisterial is a 
government program known to suffer from overly flexible criteria, as teachers are 
evaluated by their own school, and most of them are given rewards for the accomplishment 
of administrative requirements. As a result, the federal government closed the program in 
2015, and teachers will now earn teaching positions based on a more rigorous evaluation 
system, which will be under the charge of the National Institute of Educational Evaluation.   
The PISA analysis factors I expected to be significant when determining the 
achievement of Mexican students based on the literature’s previous findings turned out not 
to be so. These nonsignificant factors included school resources, average years of teachers’ 
education, and school size.  
For the second research question, the main findings were that many variables that 
had a positive association with academic achievement had no effect at all in increasing the 
probability of being categorized as resilient. The only variables that seemed to contribute to 
increasing the probability of a student being categorized as resilient were the student’s 
attitude toward school, whether the student repeated primary school, whether they attended 
a private or a Telesecundaria school, and the average class size of the school. Attitude 
toward school seemed to have the largest contribution to the probability of resilience and 
remained positively significant in the analyses of the three samples. The model showed that 
improving the student’s attitude toward school on one standard deviation increased the 
probability of being resilient by 24 percentage points. However, it is hard to tell if students 
who are succeeding do so because of their attitude or if students have a better attitude 
because they are doing well in school. In any case, this variable was highly significant in 
both the first and second research question analyses and was the only variable close to a 
noncognitive ability measure, which, according to the literature on the topic, are skills 
omitted in most analyses of the determinants of achievement (Almlund et al., 2011; Garcia, 
2013; Heckman & Rubinstein, 2001). 
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Attending a private school also increased the probability of resilience by 123 
percentage points; however, this variable lost significance once I included variables related 
to the school like the percentage of indigenous students, the index of educational resources, 
school leadership, teachers’ average level of schooling, and class size, among others. 8 
Nevertheless, the association between attending a private school and the probability of a 
student being resilient is still not clear, since it is likely that disadvantaged students can 
only have access to these schools through scholarships that require the students to have 
good academic performance or that private schools are actually helping disadvantaged 
students improve their achievement. 
Telesecundaria was also a variable that was significant in this and the previous 
analysis. Attending a Telesecundaria school increased the probability of resilience by 4.2 
percentage points. This outcome supports evidence found in previous research, which 
states that televised instruction has been an effective program to compensate for the lack of 
teachers in remote areas and small villages in Mexico (Backhoff et al., 2007; Blanco, 2008; 
Estrada, 2015). Although it is important to point out that Telesecundarias have obtained 
lower scores on PISA’s mathematics and reading tests than general and technical middle 
schools in the past years (OECD, 2012), their results are still higher than we would expect 
given the low socioeconomic background where these schools are located and of the 
students who attend the Telesecundaria. Class size was also found to be a school-level 
variable that contributed to the probability of being resilient by 1.92%. There is an existing 
debate about the real contribution of this variable to academic success, as some authors 
argue that a smaller class size allows for more individualized instruction, leading to better 
performance at school, while others argue that this variable has no effect at all on academic 
success. As Hattie (2009) stated, even if class size has an effect on student achievement, it 
                                                          
8 It is noteworthy that the private school variable was only significant when using the 1 and 1.5 
standard deviations samples, meaning that attending a private school is more relevant in fostering 
resilience in students who had a very high score in the tests. 
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is usually very small, which coincides with my finding; however, the sign of my finding 
contradicts most of the literature, since it implies that, for resilient students, increasing the 
class size by one student increases the probability of being resilient by 1.92 percentage 
points. This could be because larger class sizes are also associated with larger schools, 
which are usually located in urban areas, where better teachers usually go. Although I am 
making a number of assumptions in the previous sentence, I assume there is something 
happening in Mexican schools that needs further research in order to better understand why 
larger classes are associated with better test scores. 
Limitations 
The main limitation of this study is that the databases, although they provided useful 
information about school resources, teacher preparation, and student performance, lacked 
evidence of the school atmosphere, parental involvement, and teachers’ expectations, all of 
which are factors that have been shown to be relevant in the study of school effectiveness 
and resilience. So, I anticipate that in order to fully answer my questions, it will be 
necessary to complement the present study with a set of visits to some of the disadvantaged 
schools with high scores in order to verify whether the findings hold true and also to 
explore if there are other factors contributing to these schools’ success that were not 
captured by the databases. 
Also, the analysis did not really measure the impact or the effect of each variable. In 
statistics, we tend to affirm that the presence or absence of one additional level of one 
variable will have an impact on increasing or reducing the test scores of the students; 
however, in this analysis, I just used information for one point in time. I cannot assume that 
the coefficients I obtained in my regression are proof of impact. I can only say they show 
an association between variables and test scores. In order to be able to prove that there is an 
impact, I would need to have at least two points in time in order to measure the change in 
 
 143 
variables. For example, when interpreting the private school variable, I cannot say that 
attending a private school increased the students test scores in PISA by 26 points, since I 
cannot know if it was the private school variable that caused that change or if it was that 
students attending a private school had, since they were accepted at a private school, an 
average performance higher by 30 points than students who attended a public school. The 
same thing happens when evaluating the coefficients of indigenous students, or 
Telesecundarias. If I could have had two points in time, my results would be more 
evidence-based. One additional drawback arises from the absence of a measure of 
noncognitive abilities of the students in my sample such as perseverance and grit. Also, 
there was some omitted-variable bias, since I did not capture the possible effect of 
variables such as mentoring and parental and community involvement. 
Another limitation of my study is that the database of PISA was not ideal for 
performing the school-level analysis. The limited sample of 35 students per school left me 
with a sample that could be too small to identify the school factors that affected students’ 
achievement. Lastly, there was likely a self-selection bias in the sampling that might have 
influenced the outcomes, as most students from disadvantaged backgrounds might have 
dropped out of school by the time the PISA and ENLACE tests were administered, 
meaning that the positive results associated with academic success that were found in this 
study could partly be reflecting the already inherent characteristics and traits of students 
who decided to continue their education.  
There are also several flaws inherent to the PISA database that are related to the 
methods underlying the sampling and the estimation of the students’ scores. Rutowski and 
Rutowski (2016) discussed in their study several methodological limitations that should be 
taken into account when using PISA as the main source for evaluating academic 
achievement. They identified two main weaknesses regarding the representativeness of the 
sample that have relevance for this study. The first one concerns the exclusion rate of 
students with intellectual or dysfunctional disabilities, which is, in some cases, above the 
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international standard (> 5%), and the coverage of the test application captures less than 
80% of the target population and leaves out all 15-year-olds not enrolled in school. The 
second weakness concerns the methodological flaws in the estimation of several 
parameters, like the ones used to construct the ESCS index. In this particular case, the 
authors point out the existence of large discrepancies between the information reported by 
students and the information reported by parents and also a large rate of missing data (up to 
12%) in many of the most relevant variables (Rutowski & Rutowski, 2016) This last 
limitation is one of the reasons why some relevant variables (e.g., time spent in class) were 
not included in the analysis.  
Future Research 
One of the high priority areas for future research is visiting those schools in 
disadvantaged areas and conducting qualitative investigations in order to confirm or reject 
some of the findings the quantitative analysis showed. In addition, the PISA database and 
Formato 911 had school questionnaires that were answered only by the school principal. It 
would be ideal to be able to address a questionnaire to the teachers and have the 
opportunity to observe a school’s settings, resources, conditions, and teachers’ skills and 
abilities, as well as the principal’s leadership skills. In contrast, these factors were 
measured by relying on nonevidence-based information. 
I would love to be able to complement this exercise using the CLASS observation 
tool developed by Dr. Robert C. Pianta and used in the Head Start project (Pianta, 2005). 
There could be a relationship between classroom teaching strategies/teacher skills and the 
students’ test scores. It would be great if we could evaluate the difference between classes 
taken in schools located in disadvantaged areas and classes in schools located in urban, 
high-income areas. I would probably find that the teaching skills and strategies used in 
class are among the main determinants of achievement of resilient students and are even 
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more relevant for disadvantaged students than for high-income students. Disadvantaged 
students obtain most of their learning from their teachers, since the education and cultural 
level of the students' parents is lower. Such schools must make up for that difference and 
regain their equalizing role in society by providing better education to disadvantaged 
students. 
Additionally, this study revealed that Telesecundarias play an important role in 
helping economically disadvantaged students gain access to education in locations where 
no teachers or other school resources are available and are also positively associated with 
academic success. I am interested in analyzing whether these outcomes are related to the 
educational methods and materials to which Telesecundarias’ students are exposed and that 
are different from regular schools or whether they are explained by community factors such 
as parental and neighbor involvement or social and political organizations, among others. 
The findings of this dissertation offer various opportunities for continuing to analyze 
the databases related to Mexico, since some of these findings contradict the literature I 
reviewed for this research. I am interested in analyzing the findings pertaining to 
indigenous students and their performance on the PISA test. Why is the percentage of 
indigenous students so negatively associated with PISA test scores, but, at the same time, 
why do disadvantaged schools with high scores have such a high percentage of indigenous 
students? 
Also, I would like to carry out further research on the differences between private 
and public schools. Why is it that students who attended private schools had better 
achievement in math than in reading? Is it because of the teachers they hire or the students 
they select in their admissions process? What determines that public schools do better on 
the PISA than private schools in some countries, after controlling for the mean ESCS of the 
school and the students, but lower in countries like Mexico? 
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Implications for Policy and Practice 
This dissertation identified factors that were associated with the achievement of 
students, but few of those factors can be modified through public policies, since most of 
them are at the individual level. Gender is one of them. We know that girls have lower 
scores in mathematics than boys, and boys have lower scores in reading than girls. Even if 
this phenomenon is not unique to Mexico, and literature has identified it as something that 
happens among students all over the world, is there a way to improve the girls’ and boys’ 
performance in both areas of knowledge? Conditional Cash Transfers, like Prospera 
(before Oportunidades), consider the disadvantage that girls have in terms of academic 
achievement, in general. Should we create some type of directed policy that places 
emphasis on improving girls’ performance in mathematics and boys’ performance in 
reading at school? Schools might be able to implement some type of directed curriculum to 
improve these areas for each gender. Maybe some work is already being done around this 
topic. 
In the case of preschool education, governments should ensure that every child 
attends preschool, since it has been shown that preschool has the power to significantly  
increase student performance. Even when the impact of preschool hides the effect of 
nonobservable variables, like motivation of the parents or cultural and socioeconomic 
variables, in Mexico, preschool participation is very low, 50% in 2014, and should be 
increased so more children can attend preschool and increase their chances of receiving a 
better education (INEE, 2014). 
In the case of private versus public schools, governments should analyze how to 
reduce the gap between students who attend these different types of schools. The difference 
in performance shows that private schools are one source of the educational inequality that 
exists in Mexico. High-income students attend better schools, but they also receive a better 
education because of their educated parents, so the positive impact that peer effect could 
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have on low-income students is very low. There should be an analysis done on how 
policies, like vouchers, could help reduce such inequalities in Mexico, and the government 
should make sure that private schools provide scholarships to low-income students. 
Attitude toward school was one of the variables that also attracted my attention, since 
it was the only variable that measured the impact of noncognitive skills on student 
achievement. This variable has the potential to allow researchers to analyze the impact 
noncognitive skills have on explaining student achievement, as well as the possible 
existence of a two-way interaction between them. It was a variable that was positive and 
significant in all of my models, which tells me that this variable was especially important 
for disadvantaged students, which would make sense. When students do not see the point 
of going to school, when they are not interested, their results will reflect it, but how can we 
transmit that interest to students? How can they be shown that their efforts will pay off, and 
can we morally make that claim, since we are not sure if it will be the case? And, regarding 
education research interests, how can we measure the relevance of “interest in school”? 
This research would ideally have to be complemented by noncognitive 
questionnaires answered by students in the disadvantaged schools identified, but also it 
would be helpful to have census data to give specific psychological tests to assess students' 
noncognitive skills so that, as researchers, we have a better knowledge base to integrate 
these variables into our analyses. As I showed, the literature affirms that noncognitive 
variables are part of the residual and omitted variables we still cannot integrate into the 
education production functions. In PISA 2012, there was a section in the students’ 
questionnaires that asked more questions related to noncognitive skills; however, the 
results showed that Mexican students actually had high noncognitive skills, higher than we 
would predict (García, Rodriguez & Weiss, 2015), which is surprising. In order to verify 
and better understand the role noncognitive skills play in explaining the education 
performance of students, more data needs to be gathered and more systematically. 
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Another interesting finding is that the number of teachers enrolled in the incentives 
program of the government, Carrera Magisterial, was not statistically significant in any of 
my models, showing that this program was not effective in improving the education that 
middle school and 15-year-old students received in Mexico. One of the implications is that 
the government should not consider the possibility of restoring that program in the 
Mexican education system.  
Finally, one of the main findings of this research is that it seems that schools can do 
very little in order to help disadvantaged students succeed. I just want to emphasize the 
need for producing more census evaluations with socioeconomic questionnaires and, 
ideally, noncognitive evaluations. Last year, 2015, the Mexican government decided to cut 
the National Evaluation, ENLACE, and we lost a powerful tool for education research. 
This test was replaced by an evaluation similar to PISA, that is administered every 3 years 
and that will use representative samples, instead of being a census. These decisions, as well 
as those that limit researchers from having access to full databases with socioeconomic 
information about students, affect education research and hamper researchers from 
informing policy and producing more evidence-based analysis that can help the Mexican 
education system and its schools regain their place as the main equalizing tools of the state. 
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Results of the Multilevel Analysis for PISA Reading 
and Mathematics Scores 
 
Table A-1 
Models with larger Sample Size, Interactions and Unstandardized Coefficients for PISA 
Reading Scores 
 















ESCS z-scores  0.140*** 0.102*** 0.102*** 0.102*** 0.102*** 0.149*** 
  (0.011) (0.011) (0.011) (0.011) (0.011) (0.014) 
Gender  0.198*** 0.199*** 0.199*** 0.199*** 0.199*** 0.200*** 




0.213*** 0.213*** 0.213*** 0.213*** 0.213*** 0.212*** 




0.228*** 0.222*** 0.221*** 0.221*** 0.220*** 0.215*** 
  (0.028) (0.028) (0.028) (0.028) (0.028) (0.028) 
Preschool  0.174*** 0.174*** 0.174*** 0.174*** 0.173*** 0.173*** 
  (0.026) (0.026) (0.026) (0.026) (0.026) (0.026) 
Grade  0.398*** 0.390*** 0.390*** 0.390*** 0.388*** 0.384*** 
  (0.019) (0.019) (0.019) (0.019) (0.019) (0.019) 
Mean ESCS   0.331*** 0.253*** 0.278*** 0.215*** 0.228*** 
   (0.025) (0.040) (0.041) (0.041) (0.041) 
Rural/urban    -0.053 -0.076 -0.046 -0.042 




  0.285** 0.266** 0.308** 0.261* 
    (0.095) (0.097) (0.102) (0.101) 
State     0.005* 0.003 0.003 
     (0.002) (0.002) (0.002) 
Telesecundaria     0.090 0.074 0.011 
     (0.057) (0.062) (0.064) 
School size     0.000 0.000 0.000 
     (0.000) (0.000) (0.000) 




    -0.070 -0.066 






    0.027 0.055 
      (0.104) (0.104) 
Student-related 
aspects of school 
climate 
 
    0.006 -0.000 
      (0.027) (0.027) 
        
Teacher-related 
aspects of school 
climate 
 
    0.026 0.028 
      (0.028) (0.028) 
        





    0.014 0.010 




    -0.647*** -0.680*** 
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     -0.087*** 




     -0.096** 
       (0.032) 
_cons 0.042 -3.942*** -3.352*** -3.474*** -3.527*** -3.282*** -3.253*** 
 (0.032) (0.166) (0.171) (0.176) (0.181) (0.248) (0.247) 
lns1_1_1        
_cons -0.513*** -0.768*** -0.991*** -1.008*** -1.019*** -1.096*** -1.103*** 
 (0.041) (0.044) (0.047) (0.047) (0.048) (0.049) (0.049) 
lnsig_e        
_cons -0.245*** -0.348*** -0.348*** -0.348*** -0.348*** -0.348*** -0.351*** 
 (0.009) (0.009) (0.009) (0.009) (0.009) (0.009) (0.009) 
N 7033 7033 7033 7033 7033 7033 7033 
ICC        
 
Table A-2 
Models with larger Sample Size, Interactions and Unstandardized Coefficients for PISA 
Math Scores 
 















        
ESCS z-score  0.133*** 0.103*** 0.103*** 0.103*** 0.103*** 0.156*** 
  (0.011) (0.012) (0.012) (0.012) (0.012) (0.014) 
Gender  -0.325*** -0.325*** -0.325*** -0.324*** -0.324*** -0.324*** 
  (0.018) (0.018) (0.018) (0.018) (0.018) (0.018) 
Attitude toward 
school 
 0.197*** 0.196*** 0.196*** 0.196*** 0.196*** 0.194*** 
  (0.009) (0.009) (0.009) (0.009) (0.009) (0.009) 
Student living with 
mother 
 0.232*** 0.227*** 0.226*** 0.226*** 0.225*** 0.220*** 
  (0.029) (0.029) (0.029) (0.029) (0.029) (0.029) 
Preschool  0.220*** 0.219*** 0.220*** 0.220*** 0.219*** 0.219*** 
  (0.027) (0.027) (0.027) (0.027) (0.027) (0.027) 
Grade  0.399*** 0.394*** 0.394*** 0.394*** 0.393*** 0.388*** 
  (0.019) (0.019) (0.019) (0.019) (0.019) (0.019) 
Mean ESCS   0.267*** 0.150*** 0.173*** 0.112* 0.129** 
   (0.028) (0.043) (0.045) (0.046) (0.045) 
Rural/urban    0.002 -0.033 -0.012 -0.006 
    (0.060) (0.064) (0.063) (0.062) 
Public/private 
school 
   0.567*** 0.533*** 0.534*** 0.479*** 
    (0.104) (0.106) (0.114) (0.113) 
State     0.002 0.001 0.001 
     (0.002) (0.002) (0.002) 
Telesecundaria     0.083 0.082 0.009 
     (0.062) (0.070) (0.071) 
School size     -0.000 -0.000 -0.000 
     (0.000) (0.000) (0.000) 
Average years of 
teachers’ education 
     -0.094 -0.089 
      (0.055) (0.054) 
Percentage of 
teachers in Carrera 
Magisterial 
     -0.019 0.011 
      (0.116) (0.115) 
Student-related 
aspects of school 
     0.019 0.011 
 
 164 
















      (0.031) (0.030) 
Teacher-related 
aspects of school 
climate 
     0.016 0.018 
      (0.031) (0.031) 




     0.030 0.025 




     -0.511*** -0.548*** 
      (0.109) (0.108) 
ESCS*rural z-
score 
      -0.095*** 
       (0.025) 
        
ESCS*Telesecund
aria z-score 
      -0.114*** 
       (0.033) 
        
_cons 0.061 -3.726*** -3.259*** -3.498*** -3.496*** -3.147*** -3.113*** 
 (0.032) (0.171) (0.177) (0.182) (0.188) (0.270) (0.267) 
lns1_1_1        
_cons -0.512*** -0.722*** -0.846*** -0.898*** -0.905*** -0.949*** -0.966*** 
 (0.041) (0.043) (0.045) (0.046) (0.046) (0.047) (0.047) 
lnsig_e        
_cons -0.220*** -0.321*** -0.321*** -0.321*** -0.321*** -0.321*** -0.323*** 
 (0.009) (0.009) (0.009) (0.009) (0.009) (0.009) (0.009) 
N 7033 7033 7033 7033 7033 7033 7033 
ICC        
Standard errors in parentheses 
*
 p < 0.05, 
**
 p < 0.01, 
***







Results from the Logistic Multilevel Regressions 
for Resilient Students 
Table B-1 
Summary of Findings of the Logistic Multilevel Regressions for Resilient Students (0.5, 1, 




1 standard deviation 1.5 standard 
deviations 
Hours a week reading - - - 
Hours a week math - Y - 
Preschool education - - - 
Repeated primary school (-) X (-) X (-) X 
Repeated middle school - - - 
Student living with mother - - - 
Student living with father - - - 
Attitude toward school X X X 
ESCS (school mean) - - - 
State - - - 
Private school - Z Z 
Telesecundaria Z Z - 
School size - - - 
Percentage of indigenous students - - - 
Index on the school’s educational 
resources 
- - - 
School leadership - - - 
Teacher participation - - - 
Teacher-related aspects of school 
climate 
- - - 
Student-related aspects of school 
climate 
- - - 
Teachers’ average level of schooling - - - 
Teachers’ average level of schooling - - - 
Percentage of teachers in Carrera 
Magisterial 
- - - 
Class size Y Y - 





Logistic Multilevel Regressions for Resilient Students (0.5 SDs)  
  (1) (2) (3) (4) (5) (6) 
Hours a week 
reading 
 0.0529 0.0606 0.0691 0.069 0.0679 
 -0.137 -0.09 -0.055 -0.055 -0.059 
Hours a week 
math 
 0.0923* 0.0852 0.0739 0.0721 0.0717 
 -0.047 -0.066 -0.113 -0.122 -0.123 
Preschool 
education 
 0.217 0.228 0.23 0.214 0.211 
 -0.137 -0.118 -0.116 -0.142 -0.147 
Repeated 
primary school 
 -0.675*** -0.700*** -0.688*** -0.691*** -0.673*** 
 0 0 0 0 0 
Repeated 
middle school 
 0.0997 0.127 0.114 0.115 0.13 
 -0.682 -0.603 -0.639 -0.636 -0.592 
Student living 
with mother 
 0.401* 0.406* 0.381 0.389 0.383 
 -0.047 -0.045 -0.06 -0.054 -0.057 
Student living 
with father 
 0.0833 0.0729 0.0959 0.0916 0.0808 
 -0.568 -0.617 -0.511 -0.53 -0.579 
Attitude 
toward school 
 0.242*** 0.242*** 0.241*** 0.240*** 0.238*** 
 0 0 0 0 0 
ESCS (school 
mean) 
  -0.266* -0.0959 -0.104 -0.101 
  -0.013 -0.459 -0.424 -0.442 
State 
  0.00144 0.00142 -0.00209 -0.00145 
  -0.831 -0.832 -0.757 -0.829 
Private school 
  1.237* 1.133* 0.831 0.791 
  -0.017 -0.028 -0.114 -0.138 
Telesecundaria 
   0.431* 0.285 0.574** 
   -0.012 -0.128 -0.009 
School size 
   -0.000621 -0.00055 -0.000842 




   -0.275 -0.318 -0.386 
   -0.422 -0.351 -0.26 




    0.032 0.0284 
    -0.667 -0.699 
School 
leadership 
    -0.00115 0.00524 
    -0.987 -0.94 
Teacher 
participation 
    0.0514 0.0279 





    0.0964 0.069 




    0.123 0.161 
    -0.156 -0.063 
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     0.055 




     -0.0519 





     -0.451 
     -0.181 
Class size 
     0.0192** 




     0.0909 
          -0.682 
Constant 0.230*** -0.920*** -1.437*** -1.175** -0.920* -1.531 
  0 -0.001 0 -0.002 -0.021 -0.11 
Observations 1823 1823 1823 1823 1823 1823 
 











Marginal Effects Evaluated at the Sample Means for the Logistic Multilevel Regressions 
for Resilience (0.5 SDs) 
 
  (1) (2) (3) (4) (5) (6) 
Hours a week 
reading 
0.0529 0.057 0.0606 0.0691 0.069 0.0669 
(-0.137) (-0.11) (-0.09) (-0.055) (-0.055) (-0.063) 




 0.0891 0.0852 0.0739 0.0721 0.0702 
(-0.047) (-0.055) (-0.066) (-0.113) (-0.122) (-0.131) 
Preschool 
education 
0.217 0.242 0.228 0.23 0.214 0.214 
















(0) (0) (0) (0) (0) (0) 
Repeated middle 
school 
0.0997 0.12 0.127 0.114 0.115 0.127 









 0.381 0.389 0.378 
(-0.047) (-0.04) (-0.045) (-0.06) (-0.054) (-0.061) 
Student living 
with father 
0.0833 0.0771 0.0729 0.0959 0.0916 0.0847 























 -0.0959 -0.104 -0.0648 
 (-0.047) (-0.013) (-0.459) (-0.424) (-0.632) 
State   0.00144 0.00142 -0.00209 -0.00155 
  (-0.831) (-0.832) (-0.757) (-0.817) 




 0.831 0.748 
  (-0.017) (-0.028) (-0.114) (-0.162) 





   (-0.012) (-0.128) (-0.024) 
School size    -0.000621 -0.00055 -0.000745 




   -0.275) -0.318 -0.349 
   (-0.422) (-0.351) (-0.304) 




    
0.032 0.0345 
    (-0.667) (-0.64) 
School 
leadership 
    -0.00115 0.00586 
    (-0.987) (-0.933) 
Teacher 
participation 
    0.0514 0.0301 
    (-0.598) (-0.757) 
Teacher-related 
aspects of school 
climate 
    0.0964 0.0764 
    (-0.285) (-0.391) 
Student-related 
aspects of school 
climate 
    
0.123 0.152 
    (-0.156) (-0.077) 
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  (1) (2) (3) (4) (5) (6) 
Teacher's 
average level of 
schooling 
     0.0398 
     (-0.786 
Teacher's 
average level of 
schooling 
     -0.0678 





     -0.0153 
     (-0.133 
Class size      0.0200
**
 
     (-0.007 
Percentage of 
full-time teachers 
     0.0608 














 -0.002 -0.001 -0.001 -0.001 0 0 
Observations 1823 1823 1823 1823 1823 1823 
 
 
Null model  
Intraclass correlation (ICC) rho = 0.11620 
Median odds ratio (MOR) mor1 = -1.87265 
 
 
Likelihood Ratio test:  
Null Model vs Full Model (student level variables) 




Likelihood Ratio test:  
Null Model vs Full Model (student and school level variables) 




Likelihood Ratio test:  
Constrained Model (student level variables) vs Full Model 
(student and school level variables) 






Logistic Multilevel Regressions for Resilient Students (1 SD)  
 
 (1) (2) (3) (4) (5) (6) 
       
Hours a week 
reading 
 0.00735 0.0168 0.0256 0.0247 0.0214 
 (0.852) (0.667) (0.508) (0.523) (0.580) 













 (0.001) (0.002) (0.005) (0.005) (0.005) 
Preschool 
education 
 -0.0444 -0.0234 -0.0229 -0.0277 -0.0222 














 (0.000) (0.000) (0.000) (0.000) (0.000) 
Repeated middle 
school 
 0.0879 0.120 0.112 0.116 0.137 
 (0.744) (0.655) (0.676) (0.664) (0.608) 
Student living 
with mother 
 0.236 0.253 0.238 0.245 0.234 
 (0.306) (0.273) (0.302) (0.288) (0.309) 
Student living 
with father 
 -0.0140 -0.0240 -0.00929 -0.0184 -0.0238 



















 -0.137 -0.132 -0.115 
  (0.005) (0.333) (0.350) (0.435) 
State   -0.00330 -0.00288 -0.00548 -0.00513 













  (0.006) (0.012) (0.039) (0.049) 





   (0.013) (0.153) (0.015) 
School size    -0.000526 -0.000491 -0.000743 




   0.00183 -0.0203 -0.0780 
   (0.996) (0.957) (0.835) 




    -0.000173 0.00270 
    (0.998) (0.973) 
School leadership     -0.0449 -0.0369 
    (0.561) (0.630) 
Teacher 
participation 
    -0.00253 -0.0225 
    (0.981) (0.833) 
Teacher-related 
aspects of school 
climate 
    0.136 0.114 
    (0.166) (0.241) 
Student-related 
aspects of school 
climate 
    0.0653 0.101 
    (0.498) (0.290) 
Teacher's average 
level of schooling 
     0.0343 
     (0.834) 
Teacher's average 
level of schooling 
     -0.101 
     (0.551) 
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     -0.0138 
     (0.243) 
Class size      0.0240
**
 
     (0.003) 
Percentage of full- 
time teachers 
     -0.0537 














 (0.000) (0.000) (0.000) (0.000) (0.000) (0.034) 





Marginal Effects Evaluated at the Sample Means for the Logistic Multilevel Regressions 
for Resilience (1 SD) 
 (1) (2) (3) (4) (5) (6) 
       
Hours a week 
reading 
0.00735 0.0123 0.0168 0.0256 0.0247 0.0214 
(0.852) (0.754) (0.667) (0.508) (0.523) (0.580) 















(0.001) (0.002) (0.002) (0.005) (0.005) (0.005) 
Preschool 
education 
-0.0444 -0.0134 -0.0234 -0.0229 -0.0277 -0.0222 
















(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 
Repeated middle 
school 
0.0879 0.118 0.120 0.112 0.116 0.137 
(0.744) (0.660) (0.655) (0.676) (0.664) (0.608) 
Student living 
with mother 
0.236 0.254 0.253 0.238 0.245 0.234 
(0.306) (0.271) (0.273) (0.302) (0.288) (0.309) 
Student living 
with father 
-0.0140 -0.0199 -0.0240 -0.00929 -0.0184 -0.0238 























 -0.137 -0.132 -0.115 
 (0.032) (0.005) (0.333) (0.350) (0.435) 
State   -0.00330 -0.00288 -0.00548 -0.00513 













  (0.006) (0.012) (0.039) (0.049) 





   (0.013) (0.153) (0.015) 
School size    -0.000526 -0.000491 -0.000743 




   0.00183 -0.0203 -0.0780 
   (0.996) (0.957) (0.835) 




    -0.000173 0.00270 
    (0.998) (0.973) 
School 
leadership 
    -0.0449 -0.0369 
    (0.561) (0.630) 
Teacher 
participation 
    -0.00253 -0.0225 




    0.136 0.114 




    0.0653 0.101 
    (0.498) (0.290) 
Teacher's 
average level of 
schooling 
     0.0343 
     (0.834) 
       
 
 173 
 (1) (2) (3) (4) (5) (6) 
Teacher's 
average level of 
schooling 
     -0.101 





     -0.0138 
     (0.243) 
Class size      0.0240
**
 




     -0.0537 














 (0.000) (0.000) (0.000) (0.000) (0.000) (0.034) 
Observations 1823 1823 1823 1823 1823 1823 
p-values in parentheses 
*
 p < 0.05, 
**
 p < 0.01, 
***





Null model  
Intraclass correlation (ICC) rho= 0.15727 
Median odds ratio (MOR) mor1= 2.11150 
 
 
Likelihood ratio test:  
Null model vs. full model (student level variables) 




Likelihood ratio test:  
Null model vs. full model (student and school level variables) 





Likelihood ratio test:  
Constrained model (student level variables) vs. full model 
(student and school level variables) 








Logistic Multilevel Regressions for Resilient Students (1.5 SDs)  
 
 (1) (2) (3) (4) (5) (6) 
       
Hours a week 
Reading 
 0.0703 0.0800 0.0871 0.0867 0.0852 
 (0.127) (0.080) (0.054) (0.056) (0.061) 
Hours a week math  0.0893 0.0789 0.0659 0.0654 0.0663 
 (0.125) (0.174) (0.254) (0.259) (0.255) 
Preschool 
Education 
 -0.0766 -0.0657 -0.0597 -0.0576 -0.0548 














 (0.000) (0.000) (0.000) (0.000) (0.000) 
Repeated middle 
school 
 -0.403 -0.370 -0.382 -0.376 -0.354 
 (0.286) (0.325) (0.309) (0.316) (0.346) 
Student living with 
mother 
 0.0945 0.106 0.0870 0.0872 0.0855 
 (0.740) (0.711) (0.761) (0.760) (0.766) 
Student living with 
father 
 -0.108 -0.112 -0.0968 -0.113 -0.119 



















 -0.104 -0.108 -0.131 
  (0.045) (0.547) (0.540) (0.466) 
State   -0.00358 -0.00337 -0.00332 -0.00253 













  (0.019) (0.034) (0.044) (0.049) 
Telesecundaria    0.367 0.168 0.385 
   (0.105) (0.506) (0.205) 
School size    -0.00135 -0.00140 -0.00166 
   (0.166) (0.153) (0.096) 
Percentage of 
indigenous students 
   -0.164 -0.166 -0.202 
   (0.738) (0.733) (0.685) 




    -0.0412 -0.0466 
    (0.693) (0.657) 
School leadership     -0.0727 -0.0718 
    (0.454) (0.464) 
Teacher 
participation 
    -0.191 -0.200 
    (0.157) (0.149) 
Teacher-related 
aspects of school 
climate 
    0.122 0.104 
    (0.315) (0.401) 
Student-related 
aspects of school 
climate 
    0.0396 0.0787 
    (0.743) (0.524) 
Teacher's average 
level of schooling 
     0.152 
     (0.467) 
Teacher's average 
level of schooling 
     -0.194 
     (0.369) 
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 (1) (2) (3) (4) (5) (6) 
Percentage of 
teachers in Carrera 
Magisterial 
     -0.328 
     (0.492) 
Class size      0.0136 
     (0.193) 
Percentage of full 
time teachers 
     -0.0106 














 (0.000) (0.000) (0.000) (0.000) (0.000) (0.024) 
Observations 1823 1823 1823 1823 1823 1823 
Pseudo R
2




Marginal Effects Evaluated at the Sample Means for the Logistic Multilevel Regressions 
for Resilience (1.5 SDs) 
 (1) (2) (3) (4) (5) (6) 
       
Hours a week 
Reading 
0.0703 0.0747 0.0800 0.0871 0.0867 0.0852 
(0.127) (0.104) (0.080) (0.054) (0.056) (0.061) 
Hours a week 
math 
0.0893 0.0843 0.0789 0.0659 0.0654 0.0663 
(0.125) (0.146) (0.174) (0.254) (0.259) (0.255) 
Preschool 
Education 
-0.0766 -0.0532 -0.0657 -0.0597 -0.0576 -0.0548 
















(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 
Repeated middle 
school 
-0.403 -0.373 -0.370 -0.382 -0.376 -0.354 
(0.286) (0.322) (0.325) (0.309) (0.316) (0.346) 
Student living 
with mother 
0.0945 0.107 0.106 0.0870 0.0872 0.0855 
(0.740) (0.709) (0.711) (0.761) (0.760) (0.766) 
Student living 
with father 
-0.108 -0.109 -0.112 -0.0968 -0.113 -0.119 





















 -0.104 -0.108 -0.131 
 (0.156) (0.045) (0.547) (0.540) (0.466) 
State   -0.00358 -0.00337 -0.00332 -0.00253 













  (0.019) (0.034) (0.044) (0.049) 
Telesecundaria    0.367 0.168 0.385 
   (0.105) (0.506) (0.205) 
School size    -0.00135 -0.00140 -0.00166 




   -0.164 -0.166 -0.202 
   (0.738) (0.733) (0.685) 




    -0.0412 -0.0466 
    (0.693) (0.657) 
School 
leadership 
    -0.0727 -0.0718 
    (0.454) (0.464) 
Teacher 
participation 
    -0.191 -0.200 




    0.122 0.104 




    0.0396 0.0787 
    (0.743) (0.524) 
Teacher's 
average level of 
schooling 
     0.152 
     (0.467) 
       
 
 177 
 (1) (2) (3) (4) (5) (6) 
Teacher's 
average level of 
schooling 
     -0.194 





     -0.328 
     (0.492) 
Class size      0.0136 




     -0.0106 
     (0.971) 
Constant -0.105 -0.130 -0.151 -0.186 -0.219 -0.217 
 (0.455) (0.365) (0.301) (0.218) (0.167) (0.173) 
Observations 1823 1823 1823 1823 1823 1823 
p-values in parentheses 
*
 p < 0.05, 
**
 p < 0.01, 
***





Null Model  
Intraclass correlation (ICC) rho= 0.19854 




Likelihood Ratio test:  
Null Model vs Full Model (student level variables) 




Likelihood Ratio test:  
Null Model vs Full Model (student and school level variables) 





Likelihood Ratio test:  
Constrained Model (student level variables) vs Full Model 
(student and school level variables) 
LR chi2(24) 20.49 
Prob>chi2 0.1989 
 
